










wee .* i a 
peo rnter 

at : 

Ke 





et 
bes ee or. 













v4 4 > 
* dh * 
‘ a 
. ey ae Z 
hon fe ob ~ ae 
a i “ - 
. ‘Pn 4 - ‘ 
4 Z * 
thee v ” f 
wt. ¢ sy ahhh y 

* 3 4 ¥ - gly 

* 

® 
we a : 
of * + 
Se aaa . ~ s 
a aan? . . 
5 ; 
wr b, , 
, 
* . Fa P 
- oat 
. Me te : : ‘ 
q « Fy i . ie 
: ¥ 4 
7 w 1 
~ 4 i oe 
+ 
' ‘ ; ¢ 
¢ ony f 
~ + - 


¥ 























al - 
we 
ie 2 
~~ 
ad 
- ‘ 
: a ? 
— oa 
* 
we 
passe ; ; “he - 5 
mn + ¥ 
P Ie 4 ee ‘ : 7 ce be 
Se ~ : 7 - * : : i, 5 3 ; : 
ee ‘ : : ~.) < 5 Y ‘ \ - f ee é 2 
a agile ateg | 2 ‘ } | : ) i | VF eo 
: ba oth a Sat Ns ; ¥ be : : - : ~ : 
7 ae > : 3 ~ 4 ~ . e ‘ x “ 4 
< > 4 J " 4 
& x A ? 
~ a - * 
be ¥ my r * ec 
— : nw ‘ : : 
~ ‘ . > : 
rs * 
" ® * - 
” ;, : 
¢ 
“ 4 Be a : ‘ 
> i " ~ 
x ~*~ | ¥ . P , 
‘ od 
Fi A « / 
— a a 5 us ” - 
- ~ ; ; 4 me 
: $ 
= y ™ 
= 
— . € bey 
. : wae a 
F Z ~ 
4 
“ * 
7 - 
~ f Ay , 
~~, ~~ b oT , 4 , _ 
a ' : f a A 
« : * ' . : 
‘ - * ’ 5 ey 
ry * * ‘ 4 
‘ 4 i : ~ a m 
ri . » - 4 “ ~ ne: nf ~ oe! Ms 
s 3 “ : ° z & * ‘ 4X 
¢ 3 ee Foss ; : Sil, 
- . * ~ 4 *, ‘ \ 
J £3 a * = x me 1 
~ 5 wt “ ‘ . 
~ i t + ' ay « 
- ae a a . 57 
. ‘ e ‘ ~ rf 3 
~ « “J F - 
*. - » 4 3 ¥ a 
i _ 
- ” ? 
¥ a ‘ # +” 
. * ‘ , . 31 
4 . - ‘ ? . 
- » ; oo. rg oe 
+ 5 - “¥ : < 
‘a » ‘ 
‘ : < ‘ > uf ¢ ‘ + 
Pte ‘“ ? 
on - + ae 2 4 > s. 
he j ‘ 3 ¥ » 
4 P id 3 : : we , ee . 
oe , ‘ fal ¥ y ~ g % Pratt: 
iXo ? = s, es ¥ we 2 : , , f) 4 ] t 
: ‘ 7 J er od is » o . 3 a ‘ i é a 
x Pad . . ’ ‘ ‘ YY r mt : F ‘ 2 D x y : r 
ic 5 aie " : . F ‘ oh ; 
\ ; 4s iY £ e cy i ‘4 wees, t : 


~ 





ICHIGAN: 1955 








aoe: es die SR oR We ahs © Pn ee eS ae ee re ger ee ee 
nie a Pa TORAL DISSERTATION SERIES © 3 oe 
Smee Bs : pea 
. “Cooperating Institutions . 
| Alabama Polytechnic pnetitute. The Univeraliy of Nebraska (including 
School of Education) | 
American University bs : 
The University of New Mexico (including 
. University of Arizona School of Education) 
. University of Arkansas New York University (including Graduate 
and Education Schools). 
Boston Bniversits (Schools of Education 3 
ee, and Pars eh ) ; ‘Northwestern University 


: . Wee Ss ; F a Bradley Unive rsity 
: Brown University, ise a te tne een! 
Bryn Mawr College 
The nivers iy of Buffalo. 


University of Cincinnati (including 
Teachers College) — 


The Claremont Graduate School 
Clark University é 
University of Batocada: 

Colorado State Collegé of Education 
Columbia University 

The University of Connectic sit 
Cornell University 

The University of Florida 
The Florida State University 
George Peabody College for Teachers. 
The Hartford Seminary Foundation 
University of Houston 


‘Yaiveraity on Illinois (including Chicago 
| Professional Colleges) 





) Indiana University. Gneliding the Graduate 
~ Schools of Business, Education and Music) 


\ | ‘State University of Iowa 
% sim iitediank of Kansas 
Kansas State es a 
| Lehigh University - anny ee BOAR igh SA 
- Louisiana $ stp University = = Be : 
: University of Maryland 
: University of Michigan 


: Michigan State University | nee aan me ee 


% “95 Pe 
. ‘ He 4 ae z » Pho ia $ = 
ar be . ier ee ne ‘ “5 Cs 
Riga { 3, : eg mo raf ee : “* ye Hes : 
igh eae, Pr: SA Sa iversit; of issot iri Sia 
, J 2, — g » = - 
e i a, ’ ' ¢ * ; % o~ " 
x. ah oy if #. nie er wat gp y ; 
$ * 
¢ f : % , ‘ AR 
fe » 5 % 
ia - 
at 
M. > 
‘ “aie , 
~~ y, 


- University of Notre Dame 


Princeton University 


: de A 2 ; f ee ts Ee ; . (are ad i ; ee: 
. Pai at ‘ - * > . 3 ‘ = hoy “ y : 
y es ee x ' Pa . wig 
elekee at? a University of Minnesota ang | eet cenit 
git 4 r i v : i § : oy b 
: 2 ‘ go? é , * a | Sax wen 
% 


‘The Ohio State University 


The University of Oklahoma 
University of Pennsylvania 
The: Pennsylvania State University ~ 


University of Pittsburgh 


‘Polytechnic Institute of Brooklyn 


Purdue University 


-Rensselaer Polytechnic Institute 


Rutgers University 

St. Louis University 
University of South Carolina 
Stanford University 
Syracuse University 

Legnple University. 

The University of Tennessee 
North Texas State College 
Tulane University 
Vanderbilt University 


University of Virginia 


“Virginia Polytechnic Institute eae © cat: 
| State College of Washington 


Washington University 


University of Washington 
‘Wayne University Sy ee : ss ae ~ : ea 3 


The University of W isconsin Sects at 


“Yate University 


- Yeshiva University 





DISSERTATION 
ABSTRACTS 


A GUIDE TO DISSERTATIONS AND 


~ MONOGRAPHS AVAILABLE IN MICROFORM 


UNIVERSITY MICROFILMS 
ANN ARBOR, MICHIGAN: 1955 





LITHOPRINTED IN THE UNITED STATES OF AMERICA BY 
CUSHING - MALLOY, INC., ANN ARBOR, MICHIGAN, 1955 





INTRODUCTION 


DISSERTATION ABSTRACTS is a vital link in the process of publishing doctoral dissertations, 
since it makes possible the widespread distribution of information concerning the dissertations which 
are published in their entirety on microfilm, microcards, or microprint. 

The degree to which graduate schools in America make use of this publication service deter- 
mines the value of DISSERTATION ABSTRACTS as a bibliographical tool. For its fullest use an 
understanding of the publication procedure is necessary. Briefly this is as follows: 


a. The author submits a carefully typed ribbon copy of the manuscript ready for publication 
without corrections. 


. He also submits an abstract of 600 words or less, accurately describing the contents of the 
manuscript, as a guide, but not as a substitute for the complete dissertation. 


. Both the abstract and the manuscript must be approved by the candidate’s committee and the 
Graduate Dean as ready for publication. 


. The manuscript is microfilmed and the negative carefully inspected and put in the vault of 
University Microfilms for storage, where it is kept available for purposes of duplication 
upon request. 


. The abstract is printed in DISSERTATION ABSTRACTS, which is distributed, both in this 
country and abroad, to a large number of subscribing libraries as well as to leading abstract- 
ing services. 


The charge for this service is $20.00 irrespective of the size of the manuscript. 


. Anyone, after consulting the abstract and concluding the complete manuscript would be of 
value, can obtain a microfilm copy from University Microfilms at 1 1/4 cents per page, or as 
a paper enlargement at 10 cents per page. 


There are varying degrees of partial participation in this plan available at the option of the insti- 
tution. Titles only will be listed in the index to DISSERTATION ABSTRACTS for a charge of $2.00 
each. When a university wishes to prepare its own negatives according to certain specified standards, 
and have that negative stored at University Microfilms where it will be available for duplication, the 
charge is $12.00, which includes publication and distribution of the abstract and storage of the nega- 
tive. Conceivably certain institutions will wish not only to prepare their own negatives, but to serv- 
ice copies as well in either microfilm, microcard or microprint. In this instance the abstract will 
be printed in DISSERTATION ABSTRACTS, and any requests for copies will be forwarded to the 
servicing institution. Interested institutions should write University Microfilms for further details 
of this service. 

This method separates the two necessary functions of publishing: notification, or the process of 
informing prospective users of the existence and contents of a manuscript and distribution, or the 
furnishing of a copy upon demand. Each of these functions pays its own way, since if no one wishes 
a copy, the investment is small. However, if there is a demand, copies can be produced at current 
book rates. 

It is anticipated that by enlarging the scope of DISSERTATION ABSTRACTS this publication will 
become of increasing value to librarians and scholars as a research tool. If this ideal is to be real- 
ized, close cooperation between sponsoring institutions, doctoral candidates, and University Micro- 
films is of the utmost importance. Now that the service is available to all Graduate schools regard- 
less of the way its candidates publish their dissertations, it is hoped that the goal of a complete 
bibliogranhy of doctoral dissertations may be realized within the next few years. Institutions are 
urged to write for further details. 








Back Issues 


Libraries wishing to complete their files of 
DISSERTATION ABSTRACTS (MICROFILM 
ABSTRACTS prior to volume XII) may pur- 
chase the following issues, of which we 
have a small supply, at the standard price 
of $1.50 each issue. 


VOL. ISSUE VOL. ISSUE 
7 1 12 


8 


10 


A microfilm copy can also be supplied of 
the first 10 volumes at a cost of $46.60. 











DISSERTATION ABSTRACTS is published monthly by University Microfilms, 
313 North First Street, Ann Arbor, Michigan. Subscription rates are $10.50 
annually, and the single copy price is $1.50. Foreign subscriptions are $11.50. 
Libraries purchasing multiple subscriptions for branches may do so at the re- 
duced rates of $9.00 for the second subscription and $7.00 for the third and 
succeeding subscriptions mailed to the same address. 
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AGRICULTURE, GENERAL 


CHEMICAL CONTROL OF THE WHEAT 
CURL MITE, Aceria tulipae (K.), A VECTOR 
OF WHEAT-STREAK MOSAIC 


(Publication No. 13,025) 


Edmon Jacob Kantack, Ph.D. 
Kansas State College, 1955 





The wheat curl mite, Aceria tulipae (K.), is the only 
known arthropod vector of streak-mosaic virus to wheat 
and is of major economic importance to the wheat growers 
in the great plains of the United States and Canada, Since 
wheat plants must be infected while very young to be seri- 
ously damaged by mosaic, it is to be expected that wheat 
plants kept free of the mite during this period will be rela- 
tively free of major damage by mosaic. 

Mites tend to move toward the crown of the plant during 
fall and winter and upward in spring. At harvest time 
mites are readily found reproducing on the kernels through 
the dough stage. 

Little critical work has been reported on control of 
eriophyid mites with synthetic organic miticides, and ap- 
parently none on the wheat curl mite occurs in the litera- 
ture. Rolling of the leaves may protect the mites from 
aerial sprays, favoring systemic insecticide translocations 
as a potential means of control. 

Greenhouse and field screenings of 30 chemicals were 
conducted during spring, 1954, followed by aerial sprays 
on field sown winter wheat in the two- to three-leaf stage 
and seed treatment with six systemic toxicants blended in 
Carbowax 6000 as a ccarrier. Both aerial spray and seed 
treatment plots were artificially infested with viruliferous 
mites. 

After determination of the maximum toxicant concentra- 
tion not detrimental to germination was established, three 





toxicant concentrations were tested for miticidal properties. 


Spring greenhouse and field tests resulted in organic 
phosphorous compounds, for example, parathion at 0.25 
pound actual, OS-2046 (= 2 carbomethoxy-1-methylyinyl 
dimethyl phosphate) at two pints, and diazinon at 0.25 pound 
actual, giving high initial population reductions after spray- 
ing, followed by increases after a few days. Chlorinated 
compounds, for example, dieldrin at one pound actual, 
Chlorobenzilate 1 to 1.5-pounds actual, and endrin at 0.5 
pound actual, produced low initial population decreases with 
subsequent reductions up to 28 days. 

No significant differences from check plants were ob- 
served in mite populations, germination, plant reaction, or 
ash content of the plants when seed was treated with Carbo- 
wax used as a carrier for systemic toxicants. Chlorthion, 
meta-systox, and demeton may have retarded emergence of 
wheat seedlings at the higher toxicant concentrations, for 
example, over 1/2 pound of toxicant in four pounds of Car- 
bowax per bushel. Germination was satisfactory when one- 
half pound or less of the toxicants was blended with four 
pounds of Carbowax 6000 per bushel of wheat seed, and 
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this preparation gave better control than the soil drench 
method during the first 4 1/2 weeks, except for a reversal 
during the third week in the case of tests lasting seven 
weeks, Toxicants blended in the Carbowax carrier may be 
more accessible to the rootlets of young wheat plants than 
are toxicants diffused through the soil. Expanded root 
systems of older plants appeared to pick up more toxicant 
by the soil drench method; thus the dilution of the toxicant 
in the plants during periods of rapid growth appears not to 
be as great when the toxicant is distributed throughout the 
soil. 

After the initial killing period, mite populations larger 
than those on check plants occurred when plants were 
treated with certain organic phosphorous compounds, par- 
ticularly OMPA and parathion. Compounds 12008 (=O, 
O-diethyl S-isopropylmercaptomethyl dithiophosphate) and 
12009 (=O, O-diethyl S-n-propylmercaptomethyl dithio- 
phosphate) at one-half pound technical in four pounds of 
Carbowax per bushel of seed, gave the best overall results 
in mite control in the systemic seed treatment studies. In 
greenhouse studies, when these toxicants were impreg- 
nated in attaclay at 1.0 pound per bushel, 74 to 89 percent 
control was attained at one week. This increased to 99 to 
100 percent control at four weeks. In field studies, at five 
weeks best results using 12008 (92 percent control) and 
12009 (62 percent control) were attained when one-half 
pound of the toxicant without attaclay was used. 

86 pages. $1.08. MicA 55-1687 


AGRICULTURE, FORESTRY AND WILDLIFE 


RELATION OF LOGGING INJURIES TO DECAY 
AND DEGRADE FOLLOWING PARTIAL 
CUTTING IN NORTHERN HARDWOODS 


(Publication No. 12,586) 


Gene Arthur Hesterberg, Ph.D. 
University of Michigan, 1955 


The current trend towards increased mechanization 
with heavy equipment in logging operations where partial 
cutting is practiced in Michigan suggests a need for a care- 
ful appraisal of the relation of logging scars to decay and 
degrade. A comprehensive field investigation was com- 
pleted to determine the time required for extensive decay 
to develop at logging scars in sugar maple (Acer saccharum 
Marsh.). In addition, a guide was prepared to enable forest 
managers to recognize “risk trees” in the reserve northern 
hardwood forest. This information was obtained by deter- 
mining: (a) the significance of fixed losses and cumulative 
losses; (b) the amount of trunk-rot and the amount of butt- 
rot incurred through logging scars; (c) the identification of 
the fungi causing decay at trunk scars as well as from limb 
stubs; and (d) the correlation of external characteristics of 
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wounds to the extent of cull which develops during 10-year 
and 20-year cutting intervals. 

Field investigations were conducted at the Upper Penin- 
sula Experimental Forest in Marquette County, Michigan. 
Standing timber with limb-stubs or logging scars of known 
age was examined in several partial cutting compartments. 
Also, maples with individual tree records, maintained by 
the United States Forest Service for 20-years, were ob- 
tained by relogging sample plot areas on the Experimental 
Forest. The numbered logs from these trees were dis- 
sected into four-quarter-inch lumber at a nearby sawmill. 
Dissection of 252 marked sugar maple sawlogs with log- 
ging scars (11,370 board feet Scribner Log Rule) provided 
a measure of the amount of decay related to width of the 
logging scar and to the length of the cutting interval. Log 
scale and log grade were determined for each sawlog, and 
the amount of cull attributed to fungus infection at the log- 
ging wounds was computed. As the sawtimber was dis- 
sected, each board was marked with the log-record number 
and defect at the logging scar or limb-stub was outlined 
with timber crayon on the board surface. A mill-scale 
study enabled determination of the extent of loss caused by 
degrade of the lumber sawed from the scarred sugar maple 
logs. 

Two-thirds of the 263 wounds examined occurred on the 
butt log of those maples felled for dissection at the mill. 
Dissection of this sample of sawtimber with 10-year- and 
20-year-old logging scars indicates that presence of decay 
is related to the original width of the scar. Furthermore, 
by sawing logs with wounds of known age, it was established 
that the amount of decay is related to scar width and to 
time (length of cutting interval). These log dissection data 
also indicate that logging scars to merchantable reserve 
maples cause reduction in log grade. A loss in scale 
among the better grades of sugar maple lumber is also at- 
tributed to defects resulting from logging damage. 

By dissecting logs with 128 limb stubs, it was deter- 
mined that broken branches less than four-inches in diam- 
eter rarely become infected by decay fungi within 20-years. 
Larger stubs result in five to eight board feet of cull in 
10-years. Fifteen to twenty board feet of decay may de- 
velop at frayed stubs more than four-inches in diameter 
within 20-years. 

Numerous observations made while cruising lands of 
Calumet and Hecla, Incorporated, the Copper Range Com- 
pany, the Ford Motor Company, and the Patton Logging 
Company established that the fungi which infect logging 
scars rarely produce fruiting bodies within 20-years fol- 
lowing harvest operations. 

Cultures of the fungi responsible for losses were ob- 
tained from boards of dissected logs with decay zones 
traced to logging scars. The isolates of wood-destroying 
fungi obtained were identified by comparison with known 
cultures, Isolates of Corticium vellereum Ellis & Craig., 
Daedalea unicolor (Bull.) Fr., Polyporus versicolor (L.) 
Fr., Tricholoma unifactum Pk, and Ustulina vulgaris Tul. 
were obtained from decay at logging scars in the reserve 
trees sampled. It was established that woodblock cultures 
of Corticium vellereum did not decay maple wood within 
22-months exposure under laboratory conditions favorable 
to the growth of the fungus. Daedalea unicolor produced 
most of the rot at wounds in maple with logging injuries. 
This fungus caused trunk rot which averaged 16 board feet 
within 10-years after merchantable sugar maples were 
scarred, 





























Defect at logging scars yielded three cultures of 
Tricholoma unifactum. These isolations provide the first 
record of this fungus as a cause of trunk-rot in sugar 
161 pages. $2.01. MicA 55-1688 
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AGRICULTURE, PLANT CULTURE 


STUDIES ON THE ETIOLOGY AND 
EPIDEMIOLOGY OF DIAPORTHE 
PHASEOLORUM VAR, CAULIVORA, THE 
CAUSE OF STEM CANKER OF SOYBEAN 


(Publication No. 11,977) 


Fred Immanuel Frosheiser, Ph.D. 
University of Minnesota, 1955 


Major Adviser: Milton S. Kernkamp 


Stem canker, caused by Diaporthe phaseolorum (Cke. 
and Ell.) Sacc. var. caulivora Athow and Caldwell is one of 
the most destructive diseases on soybean in the north cen- 
tral states. The disease was found in Minnesota in 1951, 
and since then has increased in prevalence in most of the 
soybean-growing area of the state. Because of the poten- 
tial destructiveness of the disease, a study of the etiology 
and epidemiology of stem canker was undertaken in 1952. 

Attempts to produce typical stem canker in soybeans by 
inoculating them with ascospores and conidia of D. phase- 
olorum var. caulivora were unsuccessful, however, the 
pathogen must have entered the tissue since it was reiso- 
lated from many of the inoculated stems. 

Inoculations, made by inserting toothpicks infested with 
mycelium of the fungus into stems of soybean plants, gen- 
erally caused typical symptoms of the disease. This 
method is not considered satisfactory for testing breeding 
material for resistance to the disease because varieties 
which appear resistant to natural infection are readily in- 
fected by this method. 

Pycnidia and conidia were produced by the fungus on 
autoclaved stems of sweet clover, red clover, alfalfa, wheat 
rye, Oats, barley, lambsquarters and rough pigweed, also 
on agar containing finely-ground sweet clover stems and 
leaves, and wheat straw. Ground sweet clover leaves in 
1.5 per cent agar was the best substrate for producing 
pycnidia and conidia. Monoconidial isolates produced typi- 
cal perithecia when grown on potato-dextrose agar and 
typical stem-canker symptoms when soybean plants were 
inoculated with mycelium. 

In a controlled experiment in which Blackhawk soybeans 
were inoculated with infested toothpicks, a reduction of 10 
bushels per acre resulted from plants inoculated when 70 
days old and 67 per cent of the plants were infected. Inocu- 
lations at 84 days caused no significant reduction in yield. 

Blackhawk soybeans are the most susceptible variety 
commonly grown in Minnesota, while the disease has not 
been observed on Ottawa Mandarin, Capital or Flambeau in 
commercial fields. In one test these three varieties ap- 
peared more resistant than Blackhawk when inoculated with 
mycelium, In another test with the same method of inocu- 
lation Ottawa Mandarin was as susceptible as Blackhawk. 
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Sixteen varieties were compared for susceptibility to 
natural stem-canker infection in an experimental field at 
St. Paul. Renville, Blackhawk and Capital contained 7.7, 
5.0, and 2.9 per cent infected plants, respectively; and 
Pridesoy 11, Ottawa Mandarin and Flambeau showed no 
symptoms. 

Soybean plants are generally most susceptible after pod 
formation and the susceptibility appears to increase with 
age. Under natural conditions Blackhawk soybeans planted 
on May 12 and May 21 were more susceptible than when 
planted June 1 and June 10. 

No symptoms developed on soybeans planted in artifi- 
cially infested soil in the field or greenhouse. Seedlings 
inoculated in test tubes were attacked and some were killed 
by the pathogen, but a number recoveredand grew to matu- 
rity without symptoms after being transplanted into auto- 
claved soil in the greenhouse. A small percentage of the 
seeds produced on infected plants were infected by the or- 
ganism and infected seeds rarely germinated. There was 
no evidence that systemic infections occur due to seedling 
infection or planting infected seed. 

Crimson, red, Ladino and sweet clover, alfalfa, beans, 
and garden peas were infected with mycelium following 
inoculation with D. phaseolorum var. caulivora. These 
results indicate that these plants may play an important 
role in the survival and epidemiology of the fungus. 

The only known methods of survival of the pathogen are 
in over-wintered, infected soybean plant parts and seed. 
It is possible that the pathogen may live saprophytically in 
the soil, or survive in plant material other than soybean. 

76 pages. $1.00. MicA 55-1689 








FORMS OF SUBSTITUTED UREA AS 
HERBICIDES FOR CONTROLLING WEEDS 
ON SUGAR CANE LANDS OF HAWAII 


(Publication No. 12,750) 


Noel Sylvester Hanson, Ph.D. 
The University of Nebraska, 1955 


Adviser: Franklin David Kein 


The objective of this study was to determine by labora- 
tory and field experiments the respective value of each of 
the following substituted urea chemicals as herbicides for 
controlling weeds in sugar cane under Hawaiian conditions: 


PMU - 3-phenyl-1, 1-dimethyl urea 
CMU - 3-(p-chlorophenyl)-1, 1-dimethyl urea 
DCMU - 3-(3,4-dichlorophenyl)-1, 1-dimethyl urea 


The research was conducted at the Makiki Station of the 
Experiment Station of the Hawaiian Sugar Planters’ Asso- 
ciation (HSPA) in Honolulu and on sugar plantations on the 
Islands of Hawaii, Kauai, Maui and Oahu. 

The weed species involved include such pernicious, 
rhizomatous grasses as Cynodon dactylon Bermuda grass, 
Panicum repens torpedo grass, Panicum purpurascens tall 
panicum (Paragrass), Paspalum conjugatum Hilo grass, 
Echinochloa colonum jungle ricegrass, and several species 
of Digitaria as well as numerous dicotyledonous herbs. 

The main soil groups in which herbicidal studies were 
conducted were low humic latosol, humic latosol, hydrol 
humic latosol, alluvial and gray hydromorphic soils. 























These were under both irrigated and unirrigated conditions. 
Rainfall in sugar cane growing areas in 1954 ranged from 
11.9 inches at Kihei, Maui, near sea level to 254.16 
inches at an upland rain gauge at about 1800 feet elevation 
at Papaikou on the Island of Hawaii. 

Percolation and toxicity studies as well as soil analy- 
ses showed differential movement, toxicity and disappear- 
ance of CMU and DCMU in soils of different development. 
The greatest damage from CMU and DCMU toxicity to 
Sugar cane was observed in the low humic latosol soils. 
Disappearance of CMU is at a more rapid rate than DCMU 
from the soils studied. This undoubtedly accounts for the 
longer periods of pre-emergence control of weeds obtained 
from DCMU than from CMU. The rate of disappearance of 
CMU from the soil studied is at a rapid enough rate that 
there appears little likelihood of accumulation of toxic 
quantities from one crop cycle to the next. 

Field experiments showed that the longer periods of 
pre-emergence weed.control were obtained on soils in 
areas of relatively high rainfall. Adequate moisture in the 
surface soil was found necessary to maximum effective- 
ness. 

Studies on effect of CMU on yield of sugar cane in two 
tests showed no reduction in yield from as high as 20 
pounds CMU per acre. In two locations on one plantation 
reduction in yield was found at levels above 10 pounds 
CMU per acre. 

No effect of CMU was found on germination of sugar 
cane from levels up to 32 pounds per acre applied to soil 
covering the seed pieces. 

Relatively long periods of control, covering several 
months, resulted with Bermuda grass and dicotyledonous 
roadside weeds from applications of 25 pounds or more of 
CMU per acre. Consequently, CMU can be used for 
controlling weeds along roadsides and in other non- 
agricultural areas as well as for pre-emergence control of 
weeds in sugar cane fields. This is also true of DCMU and 
PMU. 90 pages. $1.13. MicA 55-1690 


VEGETATIONAL COMPOSITION AND ANIMAL 
GAINS AS AFFECTED BY DEGREE OF 
FORAGE UTILIZATION ON SHORTGRASS 

RANGE LAND IN SOUTHEASTERN WYOMING 


(Publication No. 12,755) 


Robert Lee Lang, Ph.D. 
The University of Nebraska, 1955 ~ 


Adviser: Franklin D. Kein 


The principal objectives of this study were todetermine 
the effect of three degrees of forage utilization on (1) the 
vegetational composition of shortgrass range land in south- 
eastern Wyoming; (2) the pounds of gain made per ewe and 
per lamb; and (3) pounds of gain made per acre by ewes 
and lambs. 

Little change in vegetational composition was found 
when shortgrass range land was utilized lightly (leav- 
ing a 1.2 inch stubble height of Bouteloua gracilis at 
the end of the grazing season) for a period of ten 
years. Moderate utilization (leaving 0.9 inch stubble 
height) and heavy utilization (leaving 0.6 inch stubble 
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height) resulted in significant vegetational composition 
changes. 

The four major grass species, which contributed ap- 
proximately 95 percent of the total basal cover, reacted 
differently to grazing pressure. Bouteloua gracilis de- 
creased on the ordinary upland site but increased on the 
slope site under heavy grazing. Buchloe dactyloides in- 
creased on the ordinary upland and dry bottom sites of the 
heavily utilized pastures but remained about constant on 
the slope site. Agropyron smithii responded to grazing 
pressure by decreasing on all sites and Stipa comata which 
was abundant only on the slope site, was practically elimi- 
nated by ten years of heavy use. 

Both ewes and lambs gained more per animal on the 
lightly grazed pastures than on those heavily utilized. The 
differences were small but statistically significant. 

When animal gains were calculated on a per acre basis, 
lambs produced significantly more pounds of gain from the 
pastures which were heavily utilized than from those which 
were moderately or lightly used. Ewes produced more 
pounds of gain per acre from moderately heavily used pas- 
tures than from those lightly utilized but there was no sig- 
nificant difference between the moderately and heavily 


used pastures in this respect. 
86 pages. $1.08. MicA 55-1691 














INSECTICIDES AS SEED PROTECTANTS OF 
THE IMPORTANT CEREALS OF KANSAS 


(Publication No. 12,342) 


Brij Kumar Srivastava, Ph.D. 
Kansas State College, 1955 


Six seed treatment chemicals were applied at different 

rates in ounces of formulated materials per 100 pounds of 
seed: (1) Aldrin, 75 percent wettable powder at 2.5, 4.5 
and 5.5 ounces; (2) Panogen PA-2, a solution containing 
28.8 percent aldrin, methylmercuric dicyandiamide 0.4 
percent, at 6.0, 7.0 and 8.0 fluid ounces; (3) Lindane, 25 
percent wettable powder at 6.0, 8.0 and 10 ounces for 
large-seeded cereals and 3.0, 4.0 and 5.0 ounces for small- 
seeded cereals; (4) Panogen PL-1, a solution containing 
36.8 percent lindane and methylmercuric dicyandiamide, 
0.9 percent, applied at 2.0, 2.8 and 3.5 fluid ounces; 
(5) Seed Guard, a 16.5 percent lindane wettable powder, a 
fungicide, and a methyl cellulose sticker applied at 2.7 
ounces; and (6) Heptachlor, 50 percent wettable powder, at 
4.0, 5.0 and 6.0 ounces. 

Certified varieties of yellow dent corn, K-4 popcorn, 


Golden bantam sweet corn, Pawnee wheat, Westland milo, 
Ellis and Atlas sorgos were used. Kafir ants, Solenopsis 
molesta Say, attacking sorghums; wireworms, Melanotus 





cribulosus, attacking corn; and false wireworms, Eleodes 


suturalis, attacking wheat were test insects. 








Seed Guard was retained in highest amounts at the 16 
and 32 ounce levels among the wettable powders and the 
amount of coating increased almost uniformly to the 32 
ounce level, the result of the sticker. In others, rate of 
retention generally decreased from the 8 to 16 ounce rate 
and increased slightly from 16 to 32 ounces. Aldrin was 
superior to lindane and heptachlor in uniform coverage. 
Aldrin, being 75 percent strength, also facilitated adher- 
ence of more toxicant. 

Seed Guard generally stimulated germination. 

PL-1 reduced germination of Pawnee in flats and stand- 
ard tests. Germination of Westland milo was reduced and 
delayed by lindane and PL-1; highest rate of heptachlor 
was also injurious. Higher rates of lindane and all PL-1 
dosages reduced germination of Ellis sorgo. 

Germination was above normal in some rates of aldrin 
and PA-2, used on Atlas sorgo in flats and standard tests. 
In standard tests, highest rates of lindane and all rates of 
PL-1 injured Atlas. 

In flat tests, popcorn and sweet corn were unaffected, 
except PL-1 slightly delayed germination of sweet corn. 

In standard tests, lindane and PL-1 injured both cereals. 
Normal germination of dent corn was adversely affected by 
lindane and PL-1, both in flats and in standard tests. 

Aldrin and PA-2 did not affect normal top/root ratios. 
Seed Guard either induced greater root production or gave 
the same results as the check. PL-1 produced lower 
top/root ratios in Westland milo, Ellis sorgo, Pawnee and 
sweet corn. The highest rate of heptachlor reduced roots 
in Westland milo. Some higher rates of lindane reduced 
roots in Westland milo, Ellis sorgo, sweet corn and dent 
corn. 

All formulations protected Westland milo against kafir 
ants. Some protection from wireworms occurred in the 
laboratory with aldrin, lindane and heptachlor based upon 
percent kill and evident damage. Aldrin produced the great- 
est killing efficiency, followed by heptachlor, PA-2, lindane, 
PL-1 and Seed Guard in descending order of efficiency. 

On Pawnee, in the laboratory, aldrin, heptachlor and 
lindane controlled 80, 60.5 and 58 percent of the false wire- 
worms, respectively. Damage to kernels was about equal 
with all formulations. Field tests with aldrin showed 44.5 
percent mortality the third day following treatment. 

All germination injury was evident immediately after 
treatment. No further damage occurred through a period 
of four month’s storage. 81 pages. $1.01. MicA 55-1692 
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ANATOMY 


A STUDY OF SOME ENDOCRINE INFLUENCES 
ON THE INSULIN SENSITIVITY OF RATS 


(Publication No. 12,925) 


Basil N. Spirtos, Ph.D. 
State University of Iowa, 1955 


Chairmen: Drs. W. R. Ingram and N. S. Holmi 


The hypoglycemic response to insulin (0.1 or 1.0 unit/kg. 
body weight administered intraperitoneally after twenty- 
four hours of fasting) was determined in rats subjected to 
various experimental procedures. 

Somatotrophin (STH) and cortisone (STH: 0.5 mg. 
Armour standard equivalent/100 gm. body weight daily for 
five days; cortisone: 0.5 mg./100 gm. body weight daily 
for five days) were not individually effective on either the 
fasting blood sugar or the insulin sensitivity of intact rats, 
whereas fasting hyperglycemia and a greater absolute drop 
of the blood sugar in response to insulin occurred when a 
combined STH-cortisone regimen was given. 

Hypophysectomized rats showed low fasting blood sugar 
levels and a greatly exaggerated sensitivity to insulin. 
The standard dose of STH and smaller quantities of corti- 
sone (0.1 of the standard dose), while having no effect on 
the fasting hypoglycemia, partially counteracted the insulin 
sensitivity of such animals. When given the standard reg- 
imen of cortisone, the insulin sensitivity of hypophysec- 
tomized rats increased as the fasting blood sugar became 
higher than normal. Somatotrophin and cortisone exerted 





competitive effects on the fasting blood sugar level of hy- 
pophysectomized rats (in contrast to their action in intact 
animals). However, there was a marked synergism be- 
tween these hormones with regard to the insulin sensitivity 
of hypophysectomized rats. 

Adrenalectomized rats also displayed fasting hypogly- 
cemia and enhanced insulin sensitivity. Cortisone (stand- 
ard dose) restored the fasting blood sugar and the insulin 
sensitivity of these animals to normal, whereas STH had 
no effect on either. Somatotrophin was also effective 
when given in conjunction with incomplete replacement 
therapy with cortisone. 

Hypophysectomized-adrenalectomized rats, as well as 
their hypophysectomized-sham adrenalectomized con- 
trols, showed lower fasting blood sugar levels than hy- 
pophysectomized rats and a somewhat sluggish, but 
nevertheless greatly exaggerated, blood sugar response to 
insulin. Somatotrophin protected hypophysectomized- 
adrenalectomized rats against the hypoglycemic effects of 
insulin, without affecting the fasting hypoglycemia. 

It is concluded that the metabolic defect which leads to 
insulin sensitivity is not the same in hypophysectomy and 
in adrenalectomy, since the insulin sensitivity of hypophy- 
sectomized animals was synergistically alleviated by STH 
and cortisone, whereas that of adrenalectomized animals 
responded only to cortisone therapy. In the latter condi- 
tion the defect may be exclusively in the production of 
glucose, whereas in the former the peripheral utilization 
of glucose may also be altered. 

40 pages. $1.00. MicA 55-1693 


ANTHROPOLOGY 


WHEN MONEY GREW ON TREES: A STUDY 
OF CACAO IN ANCIENT MESOAMERICA 


(Publication No. 12,454) 


René Francis Millon, Ph.D. 
Columbia University, 1955 


Cacao played a curious and vital role in ancient Meso- 
american culture. It was traded widely. It was exacted in 
tribute. It was a luxury drink of the greatest importance. 
It was said to have been used as money. 

Because of this special role cacao received consider- 
able attention in the early literature on Mesoamerica. For 
this reason a study of cacao, in addition to being of inter- 
est and importance in itself, provides an excellent entrée 
into the Mesoamerican economic system in ancient times, 
about which so little is known. 

What this study attempts to do is to trace the cacao 
bean through the Mesoamerican economic system, from 
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the time it was planted by the Indian cultivator until it was 
drunk by the Indian consumer. As a preliminary to this it 
was first found necessary to examine the nature of cacao 
as a plant and a crop. 

Towns and areas of aboriginal cacao production, pro- 
ductive processes, distribution and consumption are suc- 
cessively considered. The towns and areas of pre- 
Conquest cacao production are discussed, tabulated and 
mapped. How cacao was grown in ancient times is dis- 
cussed, followed by a consideration of how production was 
organized, Two major aspects of the distribution process 
are considered, tribute in cacao and the cacao trade. 
Lastly comes a discussion of how cacao was prepared for 
consumption and in what forms, under what conditions and 
by whom it was consumed. 

Interpretations are offered and certain conclusions, 
some of them tentative, are drawn. The most important 
of these are the following: 

(1) Cacao was grown virtually everywhere in ancient 
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Mesoamerica where conditions were suited to its cultiva- 
tion, and as well in many areas not suited to its cultivation. 
It was cultivated from one end of Mesoamerica to the other 
on both coasts — from Michoacan south to Nicaragua and 
from Honduras north to Veracruz. 

(2) Ancient productive processes were substantially the 
same as those of today but their organization was quite dif- 
ferent. Rather than being geared to large scale production 
for the market, most of the cacao produced seems to have 
been locally consumed. | 

(3) The economy of ancient Mesoamerica was based 
primarily on production for consumption rather than pro- 
duction for exchange. A relatively small proportion of the 
cacao crop was traded to non-producing areas. Wherever 
it was imported it was a luxury food. 

(4) The development of an almost universal demand for 
cacao in Mesoamerica seems to have stimulated the devel- 
opment of interprovincial trade in ancient times, and may 
have contributed to the development of the powerful mer- 
chants of the Valley of Mexico and the Yucatan. 

(5) The development of the demand for cacao in trade 
was sufficiently strong to have led to the development of a 
semi-specialization of cacao cultivation in Tabasco. How- 
ever, true specialization in cacao to the exclusion of all 
subsistence crops does not seem to have existed anywhere 
in ancient Mesoamerica. 

(6) External trade in the Valley of Mexico and the 
Yucatan seems to have been politically administered. 

(7) Cacao seems to have functioned in exchange both as 
a consumption good and as money. In its function as money 
it seems to have played a subordinate role in the Meso- 
american economy as a whole. 

(8) In certain cacao producing areas production seems 
to have been organized on the basis of class relationships 
of an indeterminate nature. Slaves do not seem to have 
played a role in production but this remains an unsettled 
question. 

The appendices include a tabular listing of possible, 
probable and known towns and areas of pre-Conquest cacao 
production, indices to the maps, and evidence bearing on 
the origin and antiquity of cacao cultivation in Meso- 
america. 318 pages. $3.98. MicA 55-1694 


ETHNIC INTERACTION IN A BRITISH 
GUIANA RURAL COMMUNITY: 
A STUDY IN SECONDARY ACCULTURATION 
AND GROUP DYNAMICS 


(Publication No. 12,471) 


Elliott Percival Skinner, Ph.D. 
Columbia University, 1955 


In British Guiana a unique type of acculturation took 
place in which Africans, whose culture had been so changed 
that few original African traits remained, passed on to the 
newer immigrants the patterns of the local European sub- 
culture. This process I have called secondary accultura- 
tion. 

The newer cultural groups which entered British 
Guiana as indentured servants to work on the sugar planta- 
tions and to come into culture contact with the acculturated 
Africans were the East Indians, Portuguese, Chinese and 





other minor groups from Europe, the West Indies and West 
Africa. The first reaction of the Africans to the inden- 
tured servants was one of conscious cultural superiority 
mixed with pity for the “semi-slaves” who were replacing 
them on the plantations. They openly ridiculed the 
“strange” customs of the newcomers and flaunted their 
own acquisition of “British” customs. 

Despite the serious economic rivalry which developed 
between the immigrants and the Africans, the process of 
acculturation was in progress. The avenues of accultura- 
tion were the schools, churches, the farms and the planta- 
tions. The mechanisms of acculturation were mainly ridi- 
culed by the Africans for the cultural patterns of the 
immigrants in the attempts to enlighten them and change 
their customs. After about one hundred years of such ac- 
culturation the Chinese had been acculturated, the Portu- 
guese had become acculturated and the culture of the East 
Indians had been greatly modified. 

In the small village of Canalville in British Guiana an 
attempt was made to study in vivo the process of secondary 
acculturation between the Africans, East Indians and Chi- 
nese. In the sphere of economics the attitude of the East 
Indians to the plantation was being modified by their con- 
tact with the blacks. Today most people in the village 
prefer to work their own farms instead of working on the 
plantations. The differential consumption which formerly 
indicated the superior status position of the Africans is 
disappearing. The approximation of many East Indians to 
a style of life formerly characteristic of the Africans 
alone has led to intense rivalry between the groups for 
status position because groups and not individuals, were in 
conflict. However, there is developing in Canalville, 
through acculturation, status alignments based, not on 
ethnic affiliation, but on a common style of life. 

The marriage and family patterns of the Chinese are 
today no different from that of the Africans. The East 
Indians’ marriage and family patterns are undergoing 
severe strain as a result of the difference in attitudes be- 
tween the younger East Indians and their elders over the 
need to change the traditional patterns. The traditional 
religions of these East Indians are also being modified, 
owing to the attendance of East Indian children at Chris- 
tian schools, and the necessity of East Indians who wish to 
‘obtain specific jobs to become, at least, nominal Chris- 
tians. The political behavior of the different ethnic groups 
in the village is now similar. No longer do they feel that 
their ethnic differences and political goals are great 
enough to preclude voting for the same parties. 

The process of secondary acculturation has occurred 
in many parts of the world. In Hawaii, a country with al- 
most a parallel development to British Guiana it is called 
“haoleization” or “Americanization,” whereas in British 
Guiana it is called “Englishification.” The two processes 
are the same in that newer groups are “haoleified” or 
“Englishified” by already acculturated groups. 

303 pages. $3.79. Mic 55-205 
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COLONIAL CONFLICT AND THE 
CHEROKEE INDIANS, 1710-1760 


(Publication No. 12,482) 


William Shedrick Willis, Ph.D. 
Columbia University, 1955 


This study examines the impact of the Anglo-Spanish- 
French trade and political rivalry on Cherokee society and 
culture between 1710 and 1760. During these decades, the 
Cherokee were the main Indian ally of South Carolina. 

The introductory chapter reviews differing estimates 
of this impact and establishes the European influences 
of these years as distinguishable from those of later years. 
The second chapter is a provisional resume of Cherokee 
culture history before important commercial and political 
connections were formed with the South Carolinians. The 
Cherokee are presented as primarily engaged in assimilat- 
ing the higher Southeastern Indian culture while suffering 
from European diseases and raids by better armed tribes. 

The third chapter examines the factors which led the 
South Carolinians to form their alliance with the Cherokee 
after the French had settled in Louisiana. The fourth chap- 
ter shows that the increasing military insecurity, commer- 
cial insolvency, and trading defects suffered by the Chero- 
kee during this alliance created widespread hostility 
against the South Carolinians. These Indians became more 
receptive to French overtures. 

The next three chapters examine the adjustments in the 
socioeconomic, war, and leadership patterns of the Chero- 
kee. The initial stress upon hunting declined as the hunters 
became less able to kill deer. They were handicapped by 
the poor performance of the trading gun, the game decline, 
the failure to hunt in large groups, and the intensification 
of warfare. Farm production remained substantial because 
of the fertile soil, an improved technology, and food pur- 
chases by the whites. More chickens, pigs, and hogs were 
raised and — like fishing, gathering, and hunting — contrib- 
uted to the food supply. Cattle and sheep raising, concen- 
trated ownership of horses and slaves, economic classes, 





and large permanent labor groups were absent. Native 
traders appeared, but they were not very numerous. Un- 
stable monogamy was customary. 

New economic motivations of warfare re-enforced 
older motivations. Warfare became intensified. Despite 
longstanding truces with specific tribes, total peace for the 
Cherokee was impossible. Besides affecting economic 
production, warfare made for more democracy, more pow- 
erful war chiefs, and more nucleation. Increased nuclea- 
tion favored centralized leadership, larger war parties, 
traditional ceremonialism, and more diseases. 

The bases of Indian authority were expanded. The es- 
sential qualifications for top positions became commercial 
connections with the whites and political understanding of 
the colonial conflict. Although Indian democracy grew, 
some social distinctions persisted. Initially, the South 
Carolinians enhanced the waning power of the priests. 

This early enhancement was temporary. Soon the war 
chiefs were predominant. Their power failed to equal that 
of earlier leaders as the contact did not favor strong lead- 
ership. As dissatisfaction grew with the South Carolinians, 
chiefs loyal to the province became discredited. More 
chiefs sought French connections. French failure to sup- 
port these chiefs undermined their position. This discred- 
iting provided the opportunity for the half-breeds to as- 
sume political leadership. 

Cherokee culture now existed in a new functional set- 
ting. The priest-temple-idol cult began to atrophy. Some 
of its forms underwent functional de-emphasis whereas 
other forms were lost. Formal loss in the rest of the cul- 
ture was exceptional, but functional variation was exten- 
Sive. Material culture suffered most. There was less 
change in the social culture. New forms were borrowed 
from the whites and fitted into the native culture whereas 
other forms arose sui generis from the contact. 

The greater suffering of the Cherokee during the colonial 
conflictand the more numerous bi-cultural halfbreeds and 
native traders among them helped to make the Cherokee 
more eager than the Creeks for new cultural material after 
the American Revolution. 307 pages. $3.84. Mic 55-206 


ASTRONOMY 


THE PULSATIONAL STABILITY OF 
MODELS FOR RED GIANT STARS 


(Publication No. 12,825) 


John Paul Cox, Ph.D. 
Indiana University, 1955 


The purpose of the present study is to examine the pul- 
sational stability of recent models representing the Classi- 
cal Cepheid Variable Stars. These models incorporate the 
great central mass concentration which appears necessary 
to account for the red giant character of the Classical Ce- 
pheids. The pulsation properties of red giant models due 
to Li Hen and M. Schwarzschild have been investigated 
recently by I. Epstein, with the result that the theoretical 
relation between the period of pulsation and the mean den- 
sity agrees quite closely with that found by the latest 





observational techniques. A comparison of the theoretical 
predictions regarding the pulsational stability of these 
models with the observed characteristics of the actual Ce- 
pheids should yield additional information concerning the 
internal structure of these stars and possibly the cause of 
the pulsation phenomenon. 

The essential factors which determine the pulsational 
stability of a star are the rate of supply and the rate of 
dissipation of pulsation energy. The maintenance of pulsa- 
tions in a star will be determined by the difference between 
these two factors. 

The thermonuclear reactions occurring in the central 
regions of a star presumably constitute the principal 
source for the supply of pulsation energy. A study is 
therefore made here of the amplitude and phase delay of 
the variation in thermonuclear energy production, under 
conditions appropriate to the central regions of a red giant 
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model. Although numerical calculations are restricted to 
the carbon cycle, a first order theory is developed which 

will apply, under certain conditions, to any cyclic chain 

consisting of n components. The results of these calcula- 
tions are then applied, with use of the latest (December, 

1953) experimental values of the nuclear cross-sections, 
to the calculation of the rate of supp'y of pulsation energy 
for a typical red giant model. 

The rate of dissipation of pulsation energy for such a 
typical red giant model is also calculated, under the usual 
assumptions of adiabatic oscillations throughout, and the 
stellar material obeying a modified Kramer’s opacity law. 

The principal results are as follows: 

1) The phase delay in the variation of energy produc- 
tion by the carbon cycle is quite negligible, being of order 
10-° radians. 

2) The rate of dissipation of pulsation energy, for a 
typical red giant model, is some 10" times the rate of sup- 
ply of pulsation energy by the carbon cycle. 

3) The damping time for the pulsations of the model is 
about 10 days. 





The general conclusion is then that, under the usual 
assumptions made, the highly concentrated red giant 
models are excessively stable in regard to pulsations. 
Furthermore, the nuclear reactions occurring in the cen- 
tral regions of these models can in all likelihood be en- 
tirely dismissed as causative factors in the phenomenon of 
Cepheid pulsation. These conclusions can both be traced 
ultimately to the great central mass concentration of the 
red giant models. An examination of the validity of certain 
critical assumptions made in the calculations indicates 
that whatever is the cause of the pulsations must reside in 
the regions occupying the outer 15 per cent of the stellar 
radius. 

Finally, a tentative proposal is offered by which the 
damping time for the pulsations may be rendered essen- 
tially infinite, in order to be in accord with observations. 
This proposal is based on a postulated hydrogen convection 
zone occupying, roughly, the outer 15 per cent of the stel- 
lar radius, in addition to the abandonment of the assump- 
tion of adiabatic oscillations throughout this region. 

163 pages. $2.04. MicA 55-1695 


BACTERIOLOGY 


NEUTRALIZING ANTIBODY TO THE 
VIRUSES OF POLIOMYELITIS IN THE 
SERA OF DOMESTIC ANIMALS 


(Publication No. 12,867) 


Pasquale Louis Bartell, Ph.D. 
Temple University, 1955 


A study was made for the presence of neutralizing anti- 
body to the viruses of poliomyelitis in the sera of cows, 
steers, calves, cats, horses, hogs, chickens, dogs and 
lambs. When tested against 100 tissue culture doses of 
types 1, 2 or 3 viruses of poliomyelitis no neutralizing 
antibodies were found in the sera of cats, dogs, lambs or 
calves at a titer of 1:10 or higher. The incidence of posi- 
tive reactions was low in chickens, hogs, horses and steers. 
Cows showed the highest number of positive reactions. It 
was of interest to note that while none of 18 calves (ages 
3-4 1/2 months) was positive for any of the three viruses, 
with increase in age, steers (ages 1-2) and cows (ages 
7-14), the number of positive reactions increased sharply. 
The neutralizing substance was present in titers as high 
as 1:250, was specific in its activity, and was present in 
the globulin fraction of the sera. It was therefore con- 
cluded that this activity is an expression of true antibody. 

An attempt to isolate the viruses of poliomyelitis from 
cows, steers and calves was made. No virus was found in 
several hundred specimens of spinal cord, spleen, lymph 
node or feces having a cytopathogenic action for HeLa 
cells, and neutralized by antisera for types 1, 2 or 3 
viruses of poliomyelitis. 

It is concluded that antibodies to the viruses of polio- 
myelitis are widely distributed in nature with a peculiarly 
high concentration in the sera of cows. The origin of these 
antibodies is as yet unknown. 

58 pages. $1.00. MicA 55-1696 


RESISTANCE-LOWERING PROPERTIES 
OF NASAL SECRETIONS 


(Publication No, 12,544) 


Richard Frederick Berendt, Ph.D. 
University of Michigan, 1955 


The determination of the resistance-lowering proper- 
ties of unphysiological accumulations of mucus in the 
upper respiratory tract was the basic purpose of this study. 
The problem was investigated primarily by determining 
in vitro the effects of nasal secretions upon several hu- 
moral mechanisms of host resistance. In addition, the 
in vivo effect of the secretions upon the resistance of mice 











to infection and the in vitro effect upon the multiplication 
and respiration of a selected organism were studied. 
Lastly, fractionation experiments were done in an attempt 
to characterize the active resistance-lowering components 
of the secretions. 

Studies of the effects of the secretions upon some anti- 
bacterial components of human serum revealed an anticom- 
plementary action which was determined to be the result of 
the inactivation of the third, and to a lesser extent the 
fourth components of complement. Further investigation 
demonstrated that a thermostable antibacterial component 
of serum (B8-lysin) was also inactivated. 

An examination of the effect of nasal secretions upon 
the phagocytic activity of polymorphonuclear leucocytes 
showed a definite inhibition of this activity when normal 
human serum was used as the opsonin. The inhibition was 
apparently not due to a toxic effect upon the leucocytes. 

The effects of nasal secretions upon two selected 
antigen-antibody reactions, the agglutination of Salmonella 
typhosa and the inhibition of streptolysin 0 by specific an- 
tisera, were examined, Inbothcases enhancement of the 
reaction rather than inhibition was noted. 
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The multiplication rate of a selected strain of Strepto- 
coccus pyogenes in broth was markedly enhanced when 
nasal secretions were added to the culture medium. The 
increased rate seemed principally to be due to the shorten- 
ing of the lag period, but the mechanism of this was not 
determined, 

Further examination of the activities of the streptococ- 
cus in the presence of nasal secretions revealed that the 
rate of oxidation of glucose was greatly increased. Inves- 
tigation of this reaction showed that the intact bacteria did 
not oxidize the secretions although cell extracts rapidly did 
so. Also, two fold dilution of the substrate was determined 
‘to have a much greater effect upon the oxidation rate than 
did a thousandfold dilution of the secretions. Although fur- 
ther investigations were not done it was postulated that the 
observed reactions were due either to a change in the per- 
meability of the cell wall or membranes or to the trigger- 
ing of an enzyme reaction within the cell. 

Demonstration of the resistance-lowering properties of 
nasal secretions in vivo was accomplished by showing that 
the resistance of mice to infection by a strain of strepto- 
coccus was markedly lowered by the secretions. 

Fractionation studies revealed that the inactivation of 
the third component of complement and the alteration of 
the thermostable antibacterial factor were due to two poly- 
saccharides which apparently were polymers of hexosa- 
mine and hexuronic acid. The chemical nature of the com- 
ponents of nasal secretions which were responsible for the 
other activities was not determined. 

The inactivation of the third component of complement, 
the fourth component of complement, and of the thermo- 
stable antibacterial factor were used as biological criteria 
in a comparative study of the effects of normal nasal and 
infected sinus secretions. No significant differences were 
noted in this study. 

The significance of these reactions in man was difficult 
to establish. It can only be postulated that an accumulation 
of nasal secretions which would be sufficient to interfere 
with their normal removal by ciliary activity might aid in 
the establishment of an infection by altering humoral de- 
fense mechanisms. 112 pages. $1.40. MicA 55-1697 











A COMPARISON OF THE EFFECTS 
OF GAMMA RADIATION AND HEAT 
STERILIZATION OF NUTRILITES 
ON THE RATE AND YIELD OF 
LACTIC ACID FERMENTATION 


(Publication No. 12,574) 


Robert Arthur Gillies, Ph.D. 
University of Michigan, 1955 


The preparation of sterile media containing the ferment- 
able substrate and nutrilites in an essentially undamaged 
condition is highly important in biochemical processes. At 
the present time, most fermentation mashes are sterilized 
with steam. This is unfortunate because heat may damage 
some of the nutrilites needed by the organisms employed. 
Furthermore, there are industrial and laboratory mashes 
that cannot be sterilized with heat because essential 
enzymes present in the raw materials would be inactivated. 

It is well known that ionizing radiations will sterilize 





many materials. Consequently, gamma radiation could 
serve as an alternative for heat in the preparation of sterile 
fermentation mashes, Therefore, the present investigation 
was carried out to compare the effects of heat and radia- 
tion sterilization of malt sprouts and corn steep liquor on 
the subsequent rate and yield of lactic acid formation dur- 
ing the fermentation of glucose by Lactobacillus del- 
brueckii. 

Gamma rays from cobalt-60 were used as the source 
of radiation. Complete sterilization was obtained with 2.5 
million rep which was the lowest dosage used. However, 
the study included dosages as high as 4.5 million rep, in 
order to observe the effects of increased amounts of radi- 
ation on the nutrilites. 

All fermentations were carried out under aseptic con- 
ditions, and continuous automatic pH regulation was em- 
ployed. The instantaneous rates of acid production were 
calculated from the slope of a curve made by an instru- 
ment that continuously recorded the amount of neutralizing 
solution added. The rates of acid production were con- 
verted into lactic acid values after the mashes were chem- 
ically analyzed. 

Two parallel series of fermentations were carried out 
with each nutrilite source. In one series, the basal ingre- 
dients and nutrilites were sterilized by heat; in the other, 
the nutrilites were sterilized independently with gamma 
radiation from cobalt-60 and were then added aseptically 
to the fermentation medium immediately before inoculation. 
For controls, several fermentations were carried out us- 
ing unsterilized nutrilites and also using mashes in which 
all the components were sterilized in their final form with 
radiation. The maximum rates of acid production and the 
yields of lactic acid obtained under the above conditions 
were compared, 

Three general observations were made in this study. 
(1) The maximum rates of lactic acid formation increased 
from forty to seventy per cent when radiation sterilized 
malt sprouts were substituted for heat sterilized malt 
sprouts in the mashes. For example, in a typical pair of 
fermentations an increase in the maximum rate of lactic 
acid formation from 0.313 to 0.542 grams per 100 milli- 
liters of mash per hour occurred. The yields of lactic 
acid varied from 79.2 to 89.1 per cent regardless of the 
method of sterilization. (2) The maximum rates of lactic 
acid production decreased from thirteen to twenty per 
cent while the yields were reduced by six to eleven per 
cent when radiation was used in place of heat for steriliz- 
ing the corn steep liquor. A decrease in the maximum 
rate of lactic acid formation from 0.488 to 0.360 grams 
per 100 milliliters of mash per hour occurred in one pair 
of fermentations and is typical of the results obtained with 
corn steep liquor. A decrease in the yield of lactic acid 
from 93 to 84.6 per cent was observed in the same pair of 
fermentations. (3) It was found more practical to sterilize 
the nutrilite sources independently in the concentrated 
form rather than as diluted components of the fermentation 
mashes. 97 pages. $1.21. MicA 55-1698 
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IMMUNOLOGICAL STUDIES OF 
THE DERMATOPHYTES 


(Publication No. 12,441) 


Milton Huppert, Ph.D. 
Columbia University, 1955 


Previous investigations with the pathogenic fungi 
classified as dermatophytes had demonstrated that exten- 
sive immunological cross-reactions existed between the 
species of fungi in this group. In mostof this earlier work 
preparations were used which were composed of mixtures 
of potential antigens. There were indications, however, 
that at least some of these fungi possessed either species 
or strain specific antigens. If this should be so, such in- 
formation would be very valuable in clarifying some of the 
taxonomical and nosological problems involving this group. 
- Much of the present difficulty in studies of the immunolog- 
ical properties of the fungi lies in the fact that the tech- 
niques of agglutination and of precipitation have been only 
of limited value. The extreme instability of fungous cell 
suspensions has made agglutination studies virtually 
impossible. Significantly high titers in precipitation reac- 
tions have been obtained only with mixed antigen extracts. 

When a suspension of collodion particles to which an 
antigen has been added is mixed with a serum containing 
antibodies for that antigen, the particles are agglutinated. 
This technique of collodion particle agglutination is com- 
plicated by clumping of the particles by non-specific 
factors. When these factors are eliminated, however, the 
collodion particle agglutination reaction will yield repro- 
ducible results. The sensitized particles can be used 
also for preparing absorbed antisera which may be used to 
define cross-reacting groups. 

With the collodion particle agglutination technique the 
extensive cross-reactions between different species of 
dermatophytes has been confirmed. It has been demon- 
strated also that a strain type of specificity does exist in 
the Gypseum Group of dermatophytes. 

Two distinct purified carbohydrates have been made 
from fifteen strains of Trichophyton mentagrophytes em- 
ploying the method of Heidelberger and his collaborators 
with only slight modifications. One of these fractions, 
designated C-1, is precipitated by 1-1 1/2 volumes of 
alcohol, contains approximately 19% reducing sugar, no 
nitrogen, and apparently is present in all members of this 
group. The other fraction, designated C-2, is precipitated 
by 3-5 volumes of alcohol. On the basis of absorption 
tests with the C-2 fractions, three distinct immunological 
groups can be defined among these strains of T. menta- 
grophytes. The C-2 Group I preparation has approximately 
1.5% nitrogen and about 44% reducing sugar, while the 
C-2 Group III substance averages about 2.2% nitrogen and 
50% reducing sugar. Paper chromatographic analysis 
revealed the following: the C-1 material developed only 
one spot consistent with glucose; the C-2 Group I sub- 
stance developed a single spot corresponding to mannose; 
the C-2 Group III carbohydrate developed two spots, one 
comparable to mannose and the second unidentified. 

59 pages. $1.00. Mic 55-207 





SOME PHYSIOLOGICAL ASPECTS OF 
SPORULATION IN BACTERIA 


(Publication No. 11,875) 


Donald George Lundgren, Ph.D. 
Syracuse University, 1954 


Adviser: Wm. Jamison 


The term sporulation refers to the process whereby 
the vegetative cell — the sporangium —- undergoes metamor- 
phosis. This transformation results in the formation of an 
endospore — a spore within the vegetative cell. In most 
bacterial species this sporangium will eventually disinte- 
grate, leaving a free spore. 

The mechanism of bacterial metamorphosis has only 
recently been explained in terms of basic biochemistry. 
Sporulation appears to involve an endogenous mechanism 
and consequently is not dependent primarily upon the 
cells’ exogenous metabolism. During the vegetative cells’ 
endogenous metabolism the proteins of the cell are broken 
down into low molecular weight components such as amino 
acids, purines and pyrimidines. These degraded products 
are then used as building blocks for the synthesis of spore 
material. The energy source, supplying power for the 
reactions involved in spore synthesis, is intracellular and 
is believed to originate from energy-rich phosphate com- 
pounds. 

Elucidation of the mechanism of sporulation was made 
possible by the use of resting-cell cultures. This tool - 
resting-cell suspensions — has long been used for respira- 
tion studies; its application to the study of spore formation 
is relatively new, having been introduced in 1952. 

The primary objective of this dissertation is a further 
clarification of some of the biochemical processes con- 
cerned with sporulation in resting-cell suspensions of 
mesophilic and thermophilic bacteria. Five separate 
physiological problems were explored: (1) the role played 
in sporogenesis by the external antigenic protein of spore- 
forming bacteria, (2) a chemical analysis of the peripheral 
antigenic protein, (3) a general study of endotrophic sporu- 
lation in the mesophilic B. cereus, (4) the effect of differ- 
ent inhibitors upon endotrophic sporulation, and (5) a pre- 
liminary investigation of endotrophic sporulation in some 
obligate thermophilic bacteria. 

Two different groups of sporulating bacteria were used 
for the present investigation, the mesophilic Bacillus 
cereus, and obligate thermophiles 5540, 7900, 3326 and 











6267. These therirnophiles were isolated from spoiled 
canned foods and coded. They were not classified as to 
species. The thermophilic organisms were obtained from 
the Department of Bacteriology, University of Texas; the 
mesophile, B. cereus, came from the departmental collec- 
tion, Plant Sciences Department, Syracuse University. 

In all experiments the resting-cell technique was em- 
ployed. Cells were grown on a shaking machine in liquid 
culture containing one per cent yeast extract, one per cent 
casein hydrolyzate, and 0.5 per cent glucose, ph 6.8 at 
28 C for B. cereus, or 55 C for the thermophiles, After 
15 hours’ shaking, the resulting vegetative cells were 
harvested and washed 3 times with a buffer solution for 
resting cells, or with normal saline for the preparation of 
the antigens. The washed resting cells were placed in 
125-ml flasks, standardized, and returned to the shaking 
machine. Vegetative cells so treated sporulated under 
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shaking conditions in approximately 13 hours after removal 
of the exogenous substrate. Approximately 95 per cent of 
the vegetative cells sporulated. 

Prior to shaking, various specific inhibitors were 
added to the resting-cell suspensions. Inhibitors tested 
for their effects upon spore formation included antibodies 
(specific for the peripheral proteins of the vegetative cells), 
B-vitamin antimetabolites, amino acid inhibitors, antibi- 
otics and inorganic poisons. 

Something of the chemical make-up of the extractable 
antigenic proteins of the cells was determined. Determin- 
ations of the amount of protein material present in the 
outer antigenic layers of B. cereus and the amino acid 
components of this antigenic protein, were carried out with 
the usual laboratory paraphernalia. 

The following conclusions may be drawn from the re- 
sults of the above experiments: 

1, External antigenic proteins of B. cereus represent 
a good potential source of protein material. During the 
cells’ endogenous metabolism the proteins are degraded 
and then re-utilized for the synthesis of spore material. 

In the present experimental work chemical tests showed 
that 30 per cent of the cells’ total proteins were contained 
in the extractable layers. The amino acid components of 
the extractable proteins were aspartic acid, glutamic acid, 
serine, threonine, methionine, alanine and glycine. 

2. The external proteins of B. cereus apparently are 
involved in supplying nitrogenous precursors necessary for 
sporogenesis. Antibodies homologous for vegetative cells’ 
external proteins, reacted with the external antigenic pro- 
teins, and rendered them inert. Inactivation of the cells’ 
antigenic proteins resulted in the inhibition of sporogenesis. 

3. Endotrophic sporulation — sporulation involving an 
endogenous mechanism -— is apparently the rule for B. 
cereus. Results of the investigations for B. cereus carried 
out in this laboratory supported the works of Foster and 
co-workers. 

4. General information was obtained concerning the 
effect of different inhibitors upon sporogenesis. The re- 
sults of such a study again confirmed the importance of 
cellular proteins for sporogenesis. The indication was 
also forthcoming from the experimental results that phos- 
phate bond energy may be the energy source supplying the 
power for spore synthesis. Inorganic poisons specific 
against phosphate energy metabolism in growing cells in- 
hibited sporulation. Inhibitors specific for reactions in- 
volved in protein synthesis, and inhibitors responsible for 
protein inactivation, inhibited sporulation. 

9. Sporulation in the absence of exogenous nutrients —- 
endotrophic sporulation — appears also to be the rule for 
thermophilic bacteria. Sporulation occurred in resting- 
cell suspensions of 4 “flat sour” obligate thermophiles at 
99 C on a shaking machine. These organisms were coded 
9940, 7900, 3326 and 6267. 

103 pages. $1.29. MicA 55-1699 

















PREPARATION, CHARACTERIZATION 
AND IMMUNOGENICITY OF A 
SOLUBLE PROTECTIVE ANTIGEN 
FROM SHIGELLA TYPES 


(Publication No. 12,942) 


Joseph George Tully, Jr., Ph.D. 
University of Cincinnati, 1955 


Previous investigations on the prevention of bacillary 
dysentery have been directed toward the use of either the 
isolated somatic antigen or whole cell vaccines of various 
shigellae. This study was undertaken to determine: 

a) whether soluble immunogenic substances could be 
removed from whole, dried bacterial cells in significant 
amounts for protection against experimental shigellosis, 
b) the conditions under which these substances were re- 
moved, c) their chemical nature, and d) their toxic and 
serological activity in selected hosts. 

Three serologically different Shigella were cultivated 
in a chemically-defined medium, dried with acetone, and 
extracted at 37 C with isotonic saline (1% w/v). The su- 
pernatant fluid was separated from the cells, dialyzed 
over night in running tap water, and then passed through a 
Seitz filter. The individual extracts were combined into a 
polyvalent preparation representing a final 1:10 dilution of 
each extract. Immunogenicity of the extracts was deter- 
mined by an active immunization mouse protective potency 
test. Agglutination and passive mouse protection tests 
were carried out with mouse, rabbit, and human antisera. 
Toxicity tests were performed in mice, guinea pigs, rab- 
bits, and a single person. An attempt was made to chemi- 
cally characterize the extracts. 

The results of this series of studies indicated that su- 
perficial immunogenic substances were removed from 
Shigella cells by isotonic saline. These substances remain 
present on the bacterial cell and can still be removed even 
after 48 hours of cultivation in a liquid medium. Prolonged 
extraction of the acetone-dried cells for 24 hours removed 
large amounts of these protective substances, but at the 
Same time appeared to leach out mor» of the substances 
which are toxic for mice. Immunity tests in mice per- 
formed with the 3 saline extracts resulted in considerable 
amounts of protection against large challenge doses of the 
homologous organism. An intraperitoneal dose of 0.1 ml 
was sufficient in most instances to protect mice against 
1 million to 100 million LD doses of the virulent organ- 
ism. Little cross-protection to other Shigella strains was 
observed with the individual extracts. The trivalent prep- 
aration, however, afforded protection against the 3 chal- 
lenge strains to approximately the same degree (1 million 
LD doses). 

Additional studies revealed that: a) maximum immunity 
in mice developed at some time between 3 and 7 days fol- 
lowing the introduction of these substances, b) neither pro- 
longed dialysis nor Seitz filtration reduced the efficacy of 
the extracts, c) subcutaneous administration of extracts to 
mice was as effective as intraperitoneal inoculation, and 
d) oral administration of extracts, if given repeatedly and 
in large enough doses, could afford some degree of protec- 





tion to mice. 


Serologic studies revealed the lack of any significant 
amounts of protective antibody or agglutinins in the pooled 
sera of immunized mice despite the presence of consider- 
able active immunity. Rabbits developed some agglutinins 
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following the introduction of large amounts of polyvalent 
extract. 

All undiluted individual extracts produced some toxic 
reactions in mice, the Flexner III extract being the most 
toxic. The toxicity of the trivalent preparation was re- 
moved by further dilution of the Flexner II extract to 1:20 
and retaining the Flexner II and Sh. sonnei extracts at 1:10. 
No untoward reactions in guinea pigs, rabbits, or a single 
person were observed with this modified trivalent prepara- 
tion. 

The active material removed from Shigella cells ap- 
pears to be a nondialyzable, carbohydrate-containing 








substance. Nitrogen values of from 7 to 10 per cent of the 
dry weight of the individual extracts were obtained and 
chromatographic techniques revealed some protein present. 
Spectrophotometric examination of the extracts indicated 
the presence of a purine or pyrimidine compound in the 
Flexner II and Flexner III fractions. 

The experimental results obtained with this soluble 
protective fraction from Shigella are discussed with rela- 
tion to the pathogenesis and immunology of human shigel- 


losis and current immunologic concepts. 
81 pages. $1.01. MicA 55-1700 
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COTTON MATHER 
(Publication No. 13,162) 


Philip Storer Campbell, Ph.D. 
Brown University, 1955 


Cotton Mather had the misfortune to live in a time of 
transition when the fundamental assumptions of the old 
order in church and state were being more and more called 
into question by men and events, yet when the new order 
had not sufficiently revealed itself to give assurance to any 
but the most disenchanted spirits. It was Mather’s further 
misfortune to have been committed from birth and by birth 
to the past. The shades of his grandfathers, who had built 
the Puritan church upon a rock, were ever with him; the 
substantial shadow of his father, who sought to hand on the 
faith undiminished, fell upon him until the final years of 
his life. 

Yet Cotton Mather confronted the world with instincts 
that were liberal, with a mind ajar to the entrance of new 
insights. He would appear to the modern student a far more 
attractive figure had he been able to forget that he was of 
the Cotton and Mather dynasty and that he was consecrated 
by God to defend the artificial world of the elect which his 
predecessors had fashioned. On occasion he could achieve 
this obliviousness with the result that his life appears am- 
bivalent. He could defend the wisdom and the practice of 
the witchcraft proceedings of 1692, at the same time deny- 
ing the validity of the principal evidence received against 
the accused. He could reiterate the ancient dogmas of 
original sin, of justification and reprobation, while holding 
out the hope of universal redemption. He could accept the 
traditional rubbish of the humoral pathology yet find merit 
in the animalcular hypothesis. 

Mather’s position was further complicated by the exist- 
ence in Massachusetts after 1684 of two factions, the theo- 
crats and the “liberals,” which were active in the religious, 
educational and political life of the colony. Mather found 
himself at ease in neither group, so that the two factions, 
which could agree on nothing else, joined forces in reviling 
Mather. In the revolution of 1689 and again during the 
witchcraft scare Mather discovered the mortification of a 
man who attempts to remain detached when passion has 
unseated men’s reason and when not to be for is automati- 
cally to be against. 





Mather’s functions as a minister he sought to discharge 
in full recognition of the fact that the old church order was 
doomed, Strongly moralistic, he was alarmed at the wan- 
ing of religion as an ethical force, a result both of the 
growing prosperity of Massachusetts and the exclusiveness 
and doctrinal rigidity of the Puritan church. His pragmatic 
answer to the problem was a democratization of church 
membership coupled with a mild autocracy in church polity. 
Only the first part of his solution was implemented, author- 
ity being generally on the decline in Massachusetts in the 
eighteenth century. 

Originality was not the strongest endowment of Mather’s 
mind. He developed no new religious insights nor scientific 
or medical theories. In the world of ideas he was a whole- 
saler rather than a producer and performed in that role 
services indispensable to a society in mutation. His om- 
nivorous mind, his receptiveness to new ideas and his 
facility in expression qualified him to act as obstetrician 
to the age of enlightenment in Massachusetts; his reveren- 
tial attachment to the past, his habitual avoidance of ex- 
tremes fitted him to act as tutor to the new spirit and to 
confine its ebullience in evolutionary, not revolutionary, 
paths. 240 pages. $3.00. MicA 55-1701 


MOSES BROWN: MAN OF 
PUBLIC RESPONSIBILITY 


(Publication No. 13,191) 


Mack Eugene Thompson, Ph.D. 
Brown University, 1955 


This is a study of the life of Moses Brown who was 
born in Providence, Rhode Island on September 23, 1738. 
He was the youngest of five sons of James and Hope Brown, 
whose ancestors had come to Providence during the first 
years of its establishment by Roger Williams. Moses’ 
father died before he was born and he grew up in the house- 
hold of his Uncle, Obadiah Brown, and at the age of thirteen 
entered the family shipping firm managed by his Uncle and 
older brothers. For twenty years Moses engaged in multi- 
farious business activities, first as a partner with his 
uncle in Obadiah Brown & Company and later with his 
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brothers, Nicholas, John and Joseph, in Nicholas Brown 
& Company. 

For eight years — 1764-1772 — Moses served as a 
deputy from Providence in the General Assembly and was 
a leader in domestic politics and in the struggle against 
Great Britain’s attempts to extend its supremacy to the 
American colonies which precipitated the Revolution. He 
was also a leader in the struggle over the location of 
Rhode Island College, now Brown University, and it was 
largely through his efforts that Providence acquired the 
College. | 

In 1773 Moses’ wife died and a year later he left the 
Baptist faith and became a Quaker. During the Revolution, 
although sympathetic with the American cause, he re- 
mained neutral, and devoted most of his time to relieving 
the sufferings of innocent victims of the war, making an 
extended tour in 1775 to the area around Boston to dis- 
tribute relief to Friends and others recently evacuated 
from the city by the British. 

When he became a Quaker, Moses retired from bus- 
iness and took up the crusade against slavery and the 
slave-trade which the Society of Friends conducted and 
that became one of his main interests for the rest of 
his life. 

Moses is probably best known, however, for bringing 
Samuel Slater to Providence and laying the foundation for 
the modern textile industry in America. He also partici- 
pated in the founding of the Providence Bank in 1791, and 
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METHODS FOR THE QUANTIFICATION 
OF MYXOMYCETE PLASMODIA 


(Publication No. 12,966) 


William Thomas Allman, Jr., Ph.D. 
Vanderbilt University, 1955 


Supervisor: Professor F. T. Wolf 


The problem of the quantification of plasmodia of Myxo- 
mycetes has been investigated using Physarum polyceph- 
alum and Fuligo septica as test organisms. Efforts to 
induce plasmodia to form sclerotia in a predetermined 
spot by application of a gravitational field to the plasmo- 
dium by means of a centrifuge gave erratic results. Ef- 
forts to induce the plasmodium to migrate to a predeter- 
mined spot by galvanotaxis were not successful. Attempts 
were made to utilize the oxygen consumption of a plasmo- 
dium, as measured in a Fenn respirometer, as an index of 
its mass. The oxygen consumption curves of plasmodia 
were found to vary in slope with growth, surface-area re- 
lationships, and possibly other factors. The oxygen con- 
sumption of sclerotial fragments is a function of size and 
is limited by low permeability of the fragments to oxygen. 
Extraction of the yellow pigment from plasmodia of Physa- 
rum polycephalum with methyl alcohol and the subsequent 
determination of the optical density of the extract with a 














spectrophotometer offers a reliable method of quantification. 








in building the Red Bridge two years later, which was 
originally called Moses Brown’s bridge. 

Interested in preventive medicine and public health 
Moses investigated the yellow fever epidemic which struck 
Providence in 1797 and wrote a book attempting to prove 
that the disease originated locally and was caused by 
unsanitary conditions. He also became interested in 
Waterhouse’s attempts to introduce vaccination into the 
United States and helped popularize the practice by freely 
distributing cowpox matter among doctors and friends in 
New England and the middle states. 

In 1784 Moses helped to establish the New England 
Yearly Meeting School at Portsmouth. Although the school 
failed four years later, Moses kept the idea alive and thirty 
years later, with his gift of land and his son’s generous 
contributions, a new school was founded in Providence. 


‘The crowning tribute to Moses’ role in founding the Yearly 


Meeting School was paid in 1904 when, in recognition of 
“His generous charity and far vision, his practical states- 
manship joined to high spiritual ideals, his sterling char- 
acter and great soul..., the New England Yearly Meeting 
Boarding School did itself the high honor of taking the 
name, ‘Moses Brown School.’” 

During the last years of his life Moses engaged in nu- 
merous philanthropic activities, contributing to the found- 
ing of the Providence Peace Society, the Rhode Island His- 
torical Society and the Athenaeum. He died in Providence 
on September 6, 1836. 508 pages. $6.35. MicA 55-1702 
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Pigment extracts have an absorption maximum at about 
4100 A°, and are stable for several days in the laboratory. 
The optical density decreases ca 25% after three weeks, 
however. The concentration of pigment produced per unit 
weight and the position of the absorption maxima of the 
pigment extracts were essentially the same regardless of 
whether the cultures were grown in the light or in the dark. 
Growth, however, was much better inthe dark. The optical 
density of the pigment extracts increased with decrease in 
pH below pH 5.0 but was independent of pH within the range 
of pH 5.0 to 8.0. The pH of extracts of the plasmodia and 
sclerotia examined fall within this range. The pigment 
extract obeys Beer’s Law. The optical density of the pig- 
ment extract bears a linear relationship to the mass of 
sclerotium or plasmodium extracted. A technique for the 
quantification of plasmodia, based upon the optical density 
of pigment extracts, is described in detail. 

76 pages. $1.00. MicA 55-1703 
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THE BIOLOGY OF THE ZOOPLANKTON 
OF THE NARRAGANSETT BAY AREA 


(Publication No. 13,169) 


Herbert Farley Frolander, Ph.D. 
Brown University, 1955 


Zooplankton samples were taken weekly at two stations 
in the Narragansett Bay area from July 25, 1950 to Septem- 
ber 19, 1951, and then monthly until December 27, 1951. 
Samples were obtained with oblique hauls of a Clarke- 
Bumpus quantitative sampler, using No. 6 and 12-14 nets. 
Surface and bottom salinity and temperature records were 
taken concurrently and correlated with the biological data. 
Quantitative and qualitative counts of zooplankton samples 
were made and displacement volumes of the complete sam- 
ples determined by a vacuum filtration technique. Maxima 
in zooplankton volumes occurred in spring, early to mid- 
summer and in late summer at the two stations, with an 
additional maximum in winter at station B. The average 
annual displacement volume for station B for both No. 6 
and 12-14 nets was 0.28 cc/m’*, and for station A, 

0.20 cc/m® and 0.27 cc/m* for the No. 6 and 12-14 nets 
respectively. The annual average volumes under a square 
meter of sea surface were 4.2 cc/m? for both nets for 
station B, and 5.1 cc/m? and 3.8 cc/m? for No. 12-14 and 

6 nets respectively at station A. A statistical analysis was 
made to determine the error inherent in a laboratory tech- 
nique for subsampling of zooplankton samples. The results 
indicate that it is possible to compute the per cent that any 
species represents of the aliquot subsample, including the 
least numerous, and, using a derived regression line, to 
estimate the relative standard deviation of that species. 
The complete number of specimens present in the subsam- 
ple should be at least 399. 

The major part of the zooplankton population was made 
up of the copepod species Pseudocalanus minutus, Centro- 
pages hamatus, Temora longicornis, Acartia clausii and 
Acartia tonsa. The first three were the most important 
offshore, and the last two were most important in the Bay. 
The data for P. minutus indicates at least three genera- 
tions with nauplii being produced in February, April and 
late June to early July. The developmental period of this 
species was approximately two months. C. hamatus pro- 
duced at least two generations with spawning in April- 
early May and June. A secondary brood cycle is indicated. 
At least two generations are indicated for T. longicornis 
with nauplii maxima in April-May and July. Adults of A. 
clausii recorded in February, April and June produced at 
least three generations in Narragansett Bay. Possibly a 
second brood arises from the February adults. The period 
of development from one adult maximum to the next varied 
from 60 to 70 days. The sequence of cycles of A. tonsa 
implies at least three and possibly four generations pro- 
duced with adult groups present in June, late July-early 
August, September to October, and December. These five 
copepod species make up the major part of the endemic 
population of both stations. 

The Cladocera, especially Penilia avirostris, Evadne 
nordmanni, and Podon polyphemoides, constituted a con- 
siderably less important but significant summer and fall 
group. Pelagic tunicates were a minor part of this fall 
group. Ostracods, coelenterates, cyphonautes larvae, 
ctenophores and fish eggs and larvae appeared in relative- 
ly low numbers during the year. 





























Developmental stages of molluscs represented a con- 
sistent out low proportion of the population throughout the 
year, and were especially apparent from March through 
August. Seasonally, the crab larvae were numerous in the 
summer with other larvae of benthonic crustaceans. Dur- 
ing the winter and early spring, Balanus balanoides, 
Lepidonotus squamatus, and Sagitta elegans, although pres- 
ent in moderate numbers, were relatively important. 

During the winter, and especially during the summer, 
the immigration of various offshore species is indicative 
of the influx of water masses from northern as well as 
southern areas over the continental shelf. This effect was 
more evident at station A than within the more protected 
confines of Narragansett Bay. 

99 pages. 
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THE GENETICS OF VARIANTS OF 
THE WILLIAM SIM CARNATION 


(Publication No. 12,731) 


Dorothy Elizabeth Ober, Ph.D. 
The University of Connecticut, 1955 


Introduction 

The commercial red carnation, William Sim, has given 
rise to some forty bud variants, most of them involving 
changes in flower color, This study is an attempt to ascer- 
tain the extent of variability and degree of heritability in 
William Sim and four of its mutant clones: White Sim, 
Pink Sim, Skyline’s Frosted Sim, and Weirich’s Pepper- 
mint Sim. 





Morphological 


There is no evidence of any distinct differences in 
vegetative characteristics among the clones. A certain 
amount of streaking has been found on all red, white and 
flesh pink flowers examined. This consists of white 
streaks on red flowers and red streaks on white and flesh 
pink flowers. All color in the petals is confined to the 
upper and lower epidermis. 


Physiological 

Background flushing of the two variegated clones, 
Weirich’s Peppermint Sim and Skyline’s Frosted Sim var- 
ies with environment. Temperature seems to be the main 
controlling factor, but others, such as light intensity and/or 
duration, probably also influence the reaction. Under cer- 
tain conditions, the two clones respond in an opposite man- 
ner to high or low temperature, while under other condi- 
tions they respond similarly to temperature changes. The 
precise conditions producing these different effects have 
not been determined. 





Cytological 

From root tip smears of mitotic divisions, it has been 
ascertained that all five clones contain the diploid number 
of 2n = 30 chromosomes, 





Genetical 

The presence of a high degree of male sterility in the 
Sim carnations practically prevents self pollination or 
reciprocal crossing. However, crosses have been made 
between the five Sim clones used in this study and plants 
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of which the color genotype had been established previously. 
Genetic ratios of the F, and F, populations show that, in 
spite of their color differences, all five clones breed as if 
they possess the same genotype, namely Yy Ii AA SS mm 
rr, which accounts for the red color of the parental type, 





William Sim. Thus, the changes which have taken place 
have not involved germinal tissue and it is concluded that 
the mutants are periclinical chimeras, with mutant tissue 


surrounding a core of non-mutant tissue. 
106 pages. $1.33. MicA 55-1705 
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ASCOCARPS OF ASPERGILLUS 
AND PENICILLIUM 


(Publication No. 12,881) 


Chester Ray Benjamin, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor G. W. Martin 


A morphological study of the ascocarps of 29 strains of 
Aspergillus and Penicillium indicates that these forms 
comprise five genera of the Eurotiaceae. The perfect 
stages of Aspergillus are included in the genera Eurotium, 
Sartorya, and Emericella. Those of Penicillium are in- 
cluded in Carpenteles and in Talaromyces, a new genus 
erected for the forms with ascocarpic walls of interwoven 
hyphae. Species which had not previously been assigned to 
a valid ascomycetous genus are here so assigned. 

107 pages. $1.34. MicA 55-1706 





























A REVISION OF THE GENUS CELASTRUS 
(Publication No. 12,800) 


Ding Hou, Ph.D. 
Washington University, 1955 


Chairman: Professor Robert E, Woodson, Jr. 


In the past about 500 species have been referred to the 
genus Celastrus. However, most of these are referable to 
genera other than Celastrus. There has been much confu- 
sion, therefore, with the names and with the specimens. In 
this study the generic limits of Celastrus, Maytenus, and 
Gymnosporia, have been clearly defined. All the African 
species once referred to the genus Celastrus are found to 
be either Gymnosporia or Maytenus, both closely related 
to Celastrus. 

A detailed study of morphological characters and dis- 
tribution patterns of all the species of Celastrus has been 
made and the data obtained form the basis of this taxonomic 
treatment. 

All species of Celastrus are woody climbers, with 
prominent lenticels. They have alternate leaves and di- 
chacial inflorescences. The flower has a characteristic 
disc with the ovary free from it. The ovule has a cup- 
shaped aril toward its base. The fruit is a capsule, which 
displays the brightly crimson arillate seeds when dehisced. 

The size and shape of the leaf in Celastrus is very 


























variable. In one species, Celastrus paniculatus, in addition 
to the usual taxonomic methods, a statistical study based 
upon measurements of leaf characters has been made. 
The data revealed three distinct populations in this species, 
each of which is treated as a new subspecies: ssp. pani- 
culatus, ssp. serratus, and ssp. multiflorus. 

The species of Celastrus are chiefly foundin southeast- 
ern Asia, the Americas, and in Oceania; one species is 
found in Madagascar but none in Africa. 

This taxonomic treatment includes two subgenera — 
Celastrus and Racemocelastrus. The latter being a new 


























subgenus confined to Latin America. It is more closely 
related to the Asiatic species rather than to the North 
American one. The subgenus Celastrus is divided further 
into two series — Paniculati and Axillares. Altogether 31 
species and 5 subspecies have been recognized, 

151 pages. $1.89. MicA 55-1707 











THE ECOLOGY AND CLASSIFICATION OF 
THE PHYTOPLANKTON OF SHALLOW 
EMBAYMENTS ON CAPE COD 


(Publication No. 12,590) 


Edward McPherson Hulburt, Ph.D. 
University of Michigan, 1955 


Determinations of phytoplankton concentration, inor- 
ganic phosphate and total phosphorus concentrations, tur- 
bidity, and salinity were made throughout 1950 in Great 
Pond, a small estuary near Falmouth, Massachusetts. 
Receiving a small “river” at the upper end, this estuary 
broadens out into lakelike dimensions but is constricted to 
discharge into Vineyard Sound by a narrow mouth. Inor- 
ganic phosphate concentration was less throughout the year 
within the estuary than in the River emptying into it or in 
the ocean water of Vineyard Sound at its mouth. Organic 
and total phosphorus concentrations were greater in sum- 
mer within Great Pond than in the sources of fresh and 
salt waters; this feature was particularly noticeable in the 
deeper water. During fall and winter concentrations were 
uniform or slightly less within the Pond. Turbidity showed 
a very Similar distribution. Phytoplankton concentration 
was greater within the Pond than in the Sound; the differ- 
ence was greater in summer than during the remainder of 
the year. 

It was concluded that growth processes were more 
rapid in summer than during the cooler months and that, 
as a result, the water became turbid from the accumulated 
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remnants of phytoplankton cells. The accumulation of 
phosphorus in summer was considered to result from re- 
generation of nutrients which had become entrapped in the 
sediment during the non-summer period and from settling 
of the products of growth into the deep counter-current 
which tended to concentrate them toward the headwaters of 
the Pond. 

During fall, winter, and spring the specie. of phyto- 
plankton that grew in the Sound penetrated to the headwa- 
ters of the Pond. During summer a different assemblage 
of species flourished within the Pond. True fresh water 
species were observed only in the surface waters at the 
outlet of the River in summer. The species characteristic 
of the Sound were diatoms; those characteristic of the 
Pond were largely flagellates. It was concluded that im- 
portant among the factors fostering the motile species 
were the good growth conditions within the Pond in sum- 
mer, which should favor an indigenous flora, and the very 
quiet, shaol waters of the Pond, which should favor a non- 
settling type of cell. 

The Dinophyceae, important in the phytoplankton, were 
studied taxonomically. Eight genera and twenty-six spe- 
cies are described. About half of these species are con- 
sidered new. 188 pages. $2.35. MicA 55-1708 


THE CYTOGENETICS AND PHYLOGENETIC 
RELATIONSHIPS OF EUOENOTHERAS WITH 
SPECIAL REFERENCE TO CERTAIN 
FORMS FROM COLORADO 


(Publication No. 12,842) 


Darwin Emil Norby, Ph.D. 
Indiana University, 1955 


A phenotypic and cytologic analysis of seventeen races 
of Euoenothera from Colorado shows that five of these 
races belong to the hookeri alliance, eleven to strigosa, 
and one race belongs to a group of western biennis-like 
races of the Camas type. 

The hookeri races show close affinities with the pre- 
sumedly primitive forms of Euoenothera in California and 
Mexico. They have large, open-pollinated flowers and 
weak or no central shoots; they lack lethals; and their 
chromosomes associate in pairs or small circles during 
meiosis and have similar or identical segmental arrange- 
ments. These characteristics coupled with the contiguous 
geographical distribution of the hookeris indicate that the 
most reasonable explanation of the origin of the hookeri 
races of Colorado is one of direct descent from ancestors 
which grew in the Southwest. 

The hookeri races of Colorado resemble several stri- 
gosa races in certain phenotypic characters and, to an ex- 
tent, in the segmental arrangements of their complexes. 
The analysis of the nature of this resemblance had indi- 
cated that it is unlikely that the characters shared by the 
two groups were passed from strigosa to hookeri. It is 
also unlikely that hookeri germ plasm has been introduced 
into the strigosas by hybridizations between the two, as is 
the probability that each strigosa race was derived by 
gradual evolutionary change from a hookeri that it resem- 
bles. From the evidence assembled it seems most likely 
that strigosa has arisen as a result of hybridizations 












































between hookeri races which had diverged from one an- 
other segmentally to the extent that hybrids between them 
would produce large circles of chromosomes. Presuma- 
bly, the original hybrids showed heterosis and thereby had 
a selective advantage and tended to survive. The acquisi- 
tion of balanced lethal mechanisms and the self-pollinating 
habit established these hybrids as true-breeding complex- 
heterozygotes of the strigosa type. The hookeris produc- 
ing the beta complexes probably developed first, being fol- 
lowed by races giving rise to the alphas. Numerous 
hybridizations between these probably occurred giving 
repeated origins of strigosas along both sides of the Rocky 
Mountains. 

A biennis-like race found in Colorado was left unclas- 
sified, but its resemblance to the biennis groups of eastern 
United States cannot be denied. The most reasonable spec- 
ulation upon its origin seems to be that it represents a 
relict population of the type which gave rise to the biennis 
groups in the East. A cross involving divergent popula- 
tions within this relict group could have produced a plant 
of this type. The presence of similar races throughout the 
Northwest suggests that an extensive analysis of these 
races is needed before an explanation of their origin can 
be formulated. 144 pages. $1.80. MicA 55-1709 

















REVISIONARY STUDIES IN THE LICHEN 
FAMILY BLASTENIACEAE IN NORTH 
AMERICA NORTH OF MEXICO 


(Publication No. 12,812) 


Emanuel David Rudolph, Ph.D. 
Washington University, 1955 


Chairman: Professor Carroll W. Dodge 


The lichen family Blasteniaceae has world-wide dis- 
tribution. This study is an attempt to systematize and 
revise the species found in North America north of Mexico 
along morphologic and taxonomic lines. There are 99 taxa, 
comprising 96 species and 3 varieties, belonging to 9 gen- 
era treated in this study, which includes the families Calo- 
placaceae and Teloschistaceae as recognized by many 
lichenologists. 

The natural relationships of the presently constituted 
family were realized in 1852 when the microscopic struc- 
tures of lichens were beginning to be studied. The family 
has three characteristics that make its members easy to 
identify; the polaribilocular spore, which is found in almost 
all of the species; the presence of parietin, giving a red- 
dish color with KOH, in many of the thalli and almost all 
of the apothecia; and the endobasidial production of sper- 
matia. Nine genera are here recognized for North Amer- 
ica: Protoblastenia Stnr., Blastinia Mass., Fulgenia Mass. 
& De Notr., Pyrenodesmia Mass., Gasparrinia Tornab., 
Xanthoria T. Fr., Teloschistes Norm., Polycauliona Hue, 


























and Speerschneidera Trev. The genus name Caloplaca T. 
Fr. must be rejected according to the International Code 
of Botanical Nomenclature because of the priority of 
Pyrenodesmia Mass. The genus Bombyliospora De Notr., 
often placed in the Caloplacaeae, has not been included 
because it is felt that it is not closely related to the other 
genera. 
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The available literature on the morphology, ecology, 
and physiology of members of this family is summarized. 
Some original experiments on the pigments as well as the 
photosynthetic and respiratory rates of Xanthoria parie- 
tina are presented. Herbarium material was examined and 
wherever possible compared with freshly collected speci- 
mens. Keys to the genera and species of the family as 
found in North America north of Mexico are provided, to- 
gether with descriptions of the taxa and their distribution, 
based where possible upon American material. This is the 
first inclusive study of this family of lichens for this area. 

Two new species, Blastenia calcarea Rud. and B. sul- 
phurea Rud., and one new variety, B. atrosanguinea var. 
armeniaca Rud., are described. The new name Pyrenodes- 
mia elaeodes Rud. is provided for Caloplaca arizonica Rud. 
non Magn. The following 63 new combinations are made 
for species placed in the presently constituted genera 
Blastenia, Pyrenodesmia and Gasparrinia: Blastenia cata- 
linae (Magn.) Rud.; B. discolor (Willey) Rud., B. quercio- 
cola (Magn.) Rud., B. subnigricans (Magn.) Rud.; B. 
vicaria (Magn.) Rud.; Pyrenodesmia amabilis (Zahlbr.) 
Rud.; P. atroalba (Tuck.) Rud.; P. arizonica (Magn.) Rud.; 
P, bolacina (Tuck.) Rud.; P. Bolanderi (Tuck.) Rud.; P. 
californica (Zahlbr.) Rud.; P. camptidia (Tuck.) Rud.; P. 
celata (T. Fr.) Rud.; P. cerina (Ehrh.) Rud.; P. cinnabar- 
ina (Ach.) Rud.; P. cinnamonea (T. Fr.) Rud.; P. diphasia 
(Tuck.) Rud.; P. dispersa (B. de Lesd.) Rud.; P. Durietzii 
(Magn.) Rud.; P. feracissima (Magn.) Rud.; P. ferruginea 
(Huds.) Rud.; P. festiva (Ach.) Rud.; P. floridana (Tuck.) 
Rud.; P. flavovirescens (Wulf.) Rud.; P. fraudans (T. Fr.) 
Rud.; P. groenlandica (Lynge) Rud.; P. jungermanniae 
(Vahl) Rud.; P. lactea (Mass.) Rud.; P. lactea var. amer- 
icana (B. de Lesd.) Rud.; P. laeta (Magn.) Rud.; P. livida 
(Hepp) Rud.; P. luteomina (Tuck.) Rud.; P. novomexicana 
(Fink) Rud.; P. oregona (Magn.) Rud.; P. oxfordensis 
(Fink) Rud.; P. pelodella (Nyl.) Rud.; P. pinicola (Magn.) 
Rud.; P. pyracea (Ach.) Rud.; P. Schaereri (Flk.) Rud.; 

P, Sipeana (Magn.) Rud.; P. sideritis (Tuck.) Rud.; P. 
Spaldingi (Zahlbr.) Rud.; P. stanfordensis (Magn.) Rud.; 

P, stillicidiora (Vahl) Rud.; P. subolivacea (T. Fr.) Rud.; 
P, sybpyracella (Nyl.) Rud.; P. teicholyta (Ach.) Rud.; 

P, tetraspora (Nyl.) Rud.; P. ulmorium (Fink) Rud.; P. 
urceolata (B. de Lesd.) Rud.; P. Wrightii (Tuck.) Rud.; 

P, xanthostigmoidea (Ras.) Rud.; Gasparrinia cascadensis 
(Magn.) Rud.; G. eugyra (Tuck.) Rud.; G. galactophylla 
(Tuck.) Rud.; G. intermedia (B. de Lesd.) Rud.; G. marina 
(Wedd.) Rud.; G. microphyllina (Tuck.) Rud.; G. modesta 
(Zahlbr.) Rud.; G. peliophylla (Tuck.) Rud.; G. sorediata 
(Vain.) Rud.; G. splendens (Darb.) Rud.; and G, trachy- 
phylla (Tuck.) Rud. 223 pages. $2.79. MicA 55-1710 



































































































































































































































STUDIES IN THE GENUS 
TRACHELOMONAS Ehrbg. 


(Publication No. 12,974) 


Kamala Prasad Singh, Ph.D. 
Vanderbilt University, 1955 





Supervisor: Professor Harold C. Bold 


This thesis presents a study of six species of Trachel- 
omonas based on comparative morphological investigation 
of individuals in unialgal cultures. On the basis of com- 
parison of morphological attributes of the organisms 








studied in the present investigation with those of organ- 
isms described in Skvortzow’s (1925) and Deflandre’s 
(1926) monographs, five new species have been erected, 
namely, T.grandis, T.ellipsoidalis, T.cingulata, T.echinata 
and T.variabilis. The description of one species, T.armata 
(Ehrbg.) Stein, has been amplified. The results of a de- 
tailed cytological study of Trachelomonas grandis sp. nov. 
are presented. 

The organisms, with one exception, were isolated into 
unialgal cultures from various pools in the vicinity of 
Nashville, Tennessee. Trachelomonas echinata sp. nov. 
was obtained from Indiana University. The soil-water cul- 
ture method of Pringsheim (1946, 1950) was employed. 

The indispensability of unialgal culture and of prolonged 
and periodic observations of living and stained prepara- 
tions for such studies is emphasized. 

Microchemical tests have confirmed that the lorica is 
composed of polysaccharide impregnated with iron salts. 

Three species, namely, T.grandis, T.ellipsoidalis and 
T.armata possess mammilliform chromatophores with 
inner pyrenoids, while T.cingulata, T.echinata and T.vari- 
abilis contain discoidal chromatophores with double- 
sheathed pyrenoids. 

The paramylon grains arise in association with pyre- 
noids in all the species studied. They may be dislodged 
and thus be present in cytoplasm, remote from the pyre- 
noids. Paramylon grains consistently failed to stain by the 
Hotchkiss method. Evidence is presented indicating that 
this result may be readily explained on the basis of the 
known chemical structure of paramylon asa _ -1:3 glucose 
polymer. 

The shape of the sinus (“gullet” of other authors) and 
the position of the contractile vacuole on the lateral side of 
the reservoir were found to be constant features in all 
species. Pringsheim’s term “canal,” for *“cytopharynx,” 
is preferable, because it carries no implication of holo- 
zoic nutrition. 

Cytological preparations of T.grandis revealed the 
presence of two flagella, one a thicker strand which pro- 
trudes through the cytostome, while the other one is thin- 
ner and short. The thick flagellum consists of an axial 
core enclosed within a sheath and it bifurcates in the reser- 
voir. The occasional appearance of biflagellate cells in 
T.variabilis was observed. Permanently biflagellate races 
could not be obtained from these. 

Nuclear division and the chromosomal cycle was fol- 
lowed in considerable detail in T.grandis. Chromosome 
reduplication is probably anaphasic. 

Multiplication occurs exclusively by cell division, one 
daughter leaving the parental lorica through the apical 
aperture and secreting a new lorica of its own. Cytokine- 
sis is always diagonal and the protoplast is divided into two 
unequal parts. The escaping daughter cell is smaller and 
contains the parental motor apparatus and the sinus. The 
larger daughter cell is retained within the lorica and its 
motor apparatus and sinus arise de novo. This kind of 
multiplication was observed in all six species. Therefore, 
it has been designated as the “normal type.” 

Modification of the “normal type” of reproduction oc- 
curs in T.variabilis in which both daughter cells are or- 
ganized inside the parental lorica and are liberated by 
breaking the lorica. Precocious emergence and division of 
the protoplasts were observed in T.grandis and T.varia- 
bilis. The emergent protoplasts are uniflageilate in T. 
grandis but may be either uniflagellate or biflagellate in 
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T. variabilis. These protoplasts divide transversely or by 
longitudinal binary fission. In T. variabilis, some of the 
emerged protoplasts divide in a peculiar way, producing 
unequal daughter cells. One of the division products may 
be biflagellate. 

It is evident from the present study that attributes of 
both the lorica and the protoplast must be considered in 











the taxonomy of the genus Trachelomonas. All species of 
Trachelomonas described in this thesis will be deposited 
in the Culture Collection of Algae, Department of Botany, 
Indiana University, Bloomington, Indiana, U.S.A. and will 
be maintained by the writer. 

138 pages. $1.73. MicA 55-1711 
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CHEMISTRY, ANALYTICAL 


THE SOLUBILITY AND SOLUBILITY PRODUCT 
EXPRESSION FOR THE ALUMINUM, GALLIUM AND 
ZINC SALTS OF 5-CHLORO-7-IODO-8-QUINOLINOL 


(Publication No. 12,848) 


Gerald William Recktenwald, Ph.D. 
Indiana University, 1955 


The solubility measurements of the aluminum, gallium 
and zinc salts of 5-chloro-7-iodo-8-quinolinol necessi- 
tated the preparation of these complexes containing some 
radioactive atom. The reagent, 5-chloro-7-iodo-8-quino- 
linol, was prepared by the reaction of iodine monochloride 
with 5-chloro-8-quinolinol. When the solubilities of the 
aluminum and gallium complexes of the reagent were to be 
measured, I-131 was used in the preparation of the iodine 
monochloride. In the case of the zinc complex, it was 
more convenient to use radioactive Zn-65. 

Equations were derived for the calculations of K. 
values for trivalent ions with the 8-quinolinol type mole- 
cule. It was possible to calculate the concentration of the 
various species in solution at equilibrium and to draw con- 
clusions concerning the mechanism by which 8-quinolinol 
type salts dissolve. From the solubility of tris-5-chloro- 
7-iodo-8-quinolinol-aluminum(III), the value of K... of this 
complex was calculated by the equation for K 5p derived by 
assuming stepwise dissociation of the complex. It was 
found that 


Kp = 27FA°Mi otal 


where 
1 


1 + 3AK,M;,;¢ + 9A°K,K,K,M’;,;¢+ 27A°K,K,K,M +o; 
and A is given by 





Fy zs 


+ +}? 
2'7K,K2K3M +64 (1 2, ) A* + 9Ki KM “tot 
Ka KK, 


H 2 
ek, KM tot) 


P [H+] [H+]* an 
A* +(1- 2K,M,,, + K ye) 1=0 


K,, K, and K; are the ionization constants of the 
complex; 

K, and Kj are the acidic and basic ionization con- 
stants of the reagent, respectively; 

Mtota] is the solubility measured. 


Ht +] 2 + 
(1 ae +e) A* + 3Ki\M ;,,1 ee + 


where: 





The calculations of the concentrations of the various 
species in solution showed that the concentration of the dis- 
solved but undissociated molecule, A1(Ox)s(:), is dominate 
to that of any other species in the pH range studied. There 
are indications that at lower values of pH the concentration 
of Al(Ox)t may be dominate due to the formation of Hx. 

This mechanism gives more consistant results than 
others proposed to date for a system of this type. The 
value of K.,, for tris-5-chloro-7-iodo-8-quinolinolo- 
aluminum (im was found to be 10~”’ and remarkably con- 
stant over the wide pH range of this work. 

The values of K, and Ky for 5-chloro-7-iodo-8-quino- 
linol were determined, and from the ultraviolet spectra 
conclusions concerning the structure of this reagent in 
acidic, basic, and neutral solutions were made. The heats 
of solution for the aluminum, gallium, and zinc salts of 
5-chloro- 7-iodo-8-quinolinol were calculated. 

68 pages. $1.00. MicA 55-1712 


SOME APPLICATIONS OF 
HIGH FREQUENCY TITRIMETRY 


(Publication No. 12,853) 


Jack Philip Young, Ph.D. 
Indiana University, 1955 


Investigations were undertaken to develop analytical 
applications of high frequency titrimetry. The Chemical 
Oscillometer, Model V, developed by E. H. Sargent and 
Company was used in this work. Applications were found 
in non-aqueous solvents of pyridine and glacial acetic acid. 
Numerous graphs are presented to show the type of titra- 
tion curves that were obtained. 

Volumetric determinations in pyridine of lithium halides 
with an accuracy of nine parts per thousand, of sodium 
thiocyanate or iodide with an accuracy of approximately 
twenty-five parts per thousand, and of potassium thio- 
cyanate or potassium triiodomercurate with an accuracy of 
four parts per thousand by titration with silver nitrate were 
developed. The accuracy of the sodium salt determinations 
was improved by performing these titrations in a mixed 
solvent of pyridine containing thirty percent benzene, by 
volume. Conductometric titrations of some of these salts 
with silver nitrate gave curves which showed much simi- 
larity to the oscillometric curves. The hypothesis is pre- 
sented that the above titrations are dependent on the 
amount of alkali ion available in solution, and from 
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inspection of relative conductance and solubility data, a 
proof of this hypothesis is given. A fairly accurate indi- 
vidual determination of sodium and potassium thiocyanate 
present in the same pyridine solution by titration with 
lithium chloride was developed. Satisfactory volumetric 
determinations of various other compounds in pyridine with 
silver nitrate were also found. Preparations of alkali thio- 
cyanates or iodides from the corresponding alkali carbon- 
ates were investigated and fairly quantitative conversions 
were obtained. It is possible, therefore, to determine the 
alkali content of organic ash by oscillometric methods. It 
was found that the presence of water in the pyridine solvent 
decreases the accuracy of the determinations presented 
above. The titrations with lithium chloride were not as 
greatly affected by water as were the titrations with silver 
nitrate. 

Volumetric determinations of alkali metal acetates in 
glacial acetic acid by titration with perchloric acid were 
developed using both oscillometric and conductometric 
methods. By using the Sargent Oscillometer Cell Compen- 
sator, volumetric determinations of glacial acetic acid 
solutions of sulfuric acid or sulfuric acid in the presence 
of nitric acid by titration with potassium acetate by both 
oscillometric and conductometric methods were also de- 
veloped. The sulfuric acid was found to act as a mono- 
basic acid in these determinations. Determinations of 
sulfuric acid in various other acid and salt mixtures are 
described with some discussion as to the preparation of 
the sample and other data required for a complete analysis 
of a given mixture. The effect of water on oscillometric 
determinations of sulfuric acid were found to be very criti- 
cal; the amount of water that can be present is limited 
closely to 0.5 percent by weight. Several individual con- 
ductometric determinations of perchloric acid and other 
acids present in the same glacial acetic acid solution are 
briefly described. 142 pages. $1.78. MicA 55-1713 
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THE EFFECT OF BACTERIAL GROWTH 
TEMPERATURE UPON THE HEAT STABILITY OF 
AN INORGANIC PYROPHOSPHATASE 


(Publication No. 12,743) 


Douglas Kimbrough Brown, Ph.D. 
The University of Nebraska, 1955 


Adviser: Dean Walter E. Militzer 


Many of the enzymes of thermophilic bacteria are re- 
markably resistant to inactivation by heat. Thermophilic 
organisms grow at higher temperatures and in many Cases 
over a wider range of temperature than do mesophilic 
organisms. Little attention has been given to the effect of 
bacterial growth temperature on the heat stability of the 
enzymes of the organism. 

In this study a strain of B. stearothermophilus, a 
thermophilic bacterium, was grown at 40°C, 50°C, 60°C 
and 70°C. Preparations of the inorganic pyrophosphatase 
were made. The heat stability of the enzyme was 








determined and some factors affecting this heat stability 
were investigated. For comparison studies a mesophilic 
organism, Bacillus subtilis, strain C-8, was grown at 
35°C - 37°C. The organisms were grown in a buffered 
nutrient broth under vigorous aeration at controlled 
temperatures. The cells were harvested from the growth 
medium by means of a Sharples centrifuge. The cells were 
washed and rapidly dried over phosphorus pentoxide under 
vacuum. 

Cell free lysates were prepared by adding crystalline 
lysozyme to a suspension of the dried cells in borate buffer 
of pH 7.0. The presence of traces of magnesium ions and 
pyrophosphate ions seemed to increase the stability of the 
enzyme to storage. Centrifugation at 25,000 x gravity 
gave a Clear amber supernatant having high inorganic pyro- 
phosphatase activity. In the case of the preparation from 
the thermophile, incubating in a constant temperature water 
bath for five minutes at 80° C removed appreciable amounts 
of extraneous protein and increased the activity of the 
enzyme. Further purification was effected by precipitating 
the enzyme below a pH of 4.5 and redissolving the precipi- 
tate in borate buffer of pH 7.0. Previously the enzyme had 
been obtained from the “red fraction” granule in the resi- 
due from lysis. 

The relative purity of an enzyme preparation is related 
to the amount of enzyme activity shown by the preparation 
and the amount of protein present. Enzyme activity was 
measured by determining the amount of orthophosphate 
liberated. Protein was determined by a modified Nessler- 
Folin method. The relative purity of the enzyme prepa- 
rations was then determined by calculating the Qp, a unit of 
activity defined as follows: 


Qp = H g. of P liberated x 22.4 x 60 
P mg. Protein x 31 x incubation time 


The crude supernatants all had a Qp between 10,000 and 
15,000. Purified preparations usually had a Qp between 
40,000 and 50,000. 

Heat inactivation was effected by incubating enzyme 
preparations in thin-walled Pyrex test tubes in the absence 
of substrate. A constant temperature water bath was em- 
ployed for the incubation and maintained at the desired 
temperature 7 1.0 degree. 

The thermophilic pyrophosphatase has a distinctly 
higher optimum temperature than the mesophilic enzyme 
even when the growth temperature of the two organisms 
differs by only three degrees. 

The optimum Mg++/Na,P.0, ratio for the thermophilic 
pyrophosphatase is 2/1 and varies with the purity of the 
preparation. 

The heat stability of the enzyme increases with in- 
creased protein concentration and with increased Mgtt ion 
concentration. Optimum protection is given by a Mgt* ion 
concentration between 0.01 M and 0.02 M. 

There is a definite increase in heat stability of the 
enzyme with higher growth temperature for the organism. 
This is thought to be due to a difference in the heat stability 
of the secondary structure of the protein. 

57 pages. $1.00. MicA 55-1714 








The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





CHEMISTRY 





THE EFFECT OF FISH OIL AND 
DIPHENYL-p- PHENYLENEDIAMINE ON THE 
VITAMIN E METABOLISM OF THE CHICK 


(Publication No. 12,714) 


Raymond Howard Bunnell, Ph.D. 
The University of Connecticut, 1955 


Unsaturated fats, when present in the diet of the grow- 
ing chick in excessive amounts, are the primary cause for 
the appearance of a nutritional disease known as encepha- 
lomalacia. This disorder may be prevented, however, by 
the inclusion of either sufficient amounts of vitamin E or 
certain antioxidants in the diet. In order to elucidate the 
mechanism of the action of unsaturated fats and antioxi- 
dants in chick encephalomalacia, it was felt that a more 
fundamental knowledge of the vitamin E metabolism of the 
chick was needed. An experiment was therefore planned 
that would properly measure the actions and interactions 
of these factors as they affect the growth, the tocopherol 
content of the plasma, and the lipid and tocopherol content 
of the liver. 

A factorially designed experiment was performed to 
determine the effect of fish oil and the antioxidant, 
diphenyl-p-phenylenediamine, (DPPD), on the vitamin E 
metabolism of “normal” chicks and of chicks hatched from 
eggs produced by hens on a vitamin E-low diet. The 
chicks were fed a basal vitamin E-low semi-purified diet 
or the basal diet with the addition of either 2% A and D oil, 
8 I. U. of vitamin E per pound of diet, or 0.05% DPPD 
alone, and in all possible combinations, for a total of six- 
teen lots per replicate. At intervals of five days through 
a period of 25 days, the chicks were weighed and four 
chicks from each lot were sacrificed for blood and liver 
samples. Tocopherol estimations were made on the 
plasma, and tocopherol and lipid content estimations were 
made on the liver. An investigation of methods of liver 
tocopherol estimations demonstrated that the step of mo- 
lecular distillation was necessary in order to eliminate 
artifacts which interfered with the tocopherol estimation. 

The results from the analysis of the data collected in 
this experiment may be summarized as follows: 

The tocopherol stores in the livers of day-old “normal” 
chicks were as much as ten-fold greater than those of 
day-old vitamin E-deficient chicks, although these values 
equalized after 10-15 days on the same diets. In addition, 
the “normal” chicks showed generally better growth. 

The addition of vitamin E to the chicks’ diet increased 
the tocopherol levels in blood plasma and liver. While 
there was no significant mean response in growth to feed- 
ing vitamin E, “normal” chicks did show some growth re- 
sponse. Vitamin E had little effect on the lipid content of 
the liver. 

Diphenyl-p-phenylenediamine (DPPD) showed no over- 
all effect on the liver or plasma tocopherol levels, but the 
_ liver tocopherol stores of the vitamin E-deficient chicks 
were somewhat elevated. This antioxidant also stimulated 
growth, particularly of the vitamin E-deficient chicks, in- 
creased the lipid content of the liver, and overcame a part 
of the growth depression which resulted from feeding fish 
oil. 

The feeding of fish oil depressed the tocopherol levels 
of blood plasma and liver, depressed growth, and de- 
creased the lipid content of the liver. 

It was proposed that DPPD may influence the 





metabolism of unsaturated fatty acids in such a manner as 
to increase their catabolism in the liver, thereby resulting 
in a possible decrease in the degree of unsaturation of the 
tissue lipids. If this premise is true, it explains the pro- 
tective action of this compound against encephalomalacia, 
since only minimal amounts of vitamin E are then neces- 
sary for the protection of the tissues. 

The estimation of the tocopherol content of the liver 
appeared to be a good criterion for use in studies on the 
vitamin E metabolism of the chick. 

80 pages. $1.00. MicA 55-1715 


THE SUBSTRATE SPECIFICITY OF 
FRUCTOSE- 1,6-DIPHOSPHATASE 


(Publication No. 12,565) 


Herman De Haas, Ph.D. 
University of Michigan, 1955 


The enzyme, fructose-1,6-diphosphatase, was dis- 
covered in 1943 by Gomori and recently has been con- 
sidered as an important catalytic agent in the process 
whereby fructose is converted into glucose. The enzyme 
is particularly abundant in liver tissue. The objectives of 
the research described here were to determine the sub- 
strate specificity of the enzyme and to characterize the 
product or products formed in the reaction. 

Preparations of the enzyme were obtained by extraction 
of rat liver homogenates with different media. The more 
reactive solutions were partially purified by fractionation 
with ammonium sulfate. The most active enzyme prepa- 
rations were not pure but contained at least four proteins 
or protein fractions as shown by electrophoretic analysis. 

The fructose-1,6-diphosphatase was shown to possess a 
high degree of substrate specificity. At pH 9.0 and in the 
presence of magnesium ions, inorganic phosphate was 
hydrolyzed from fructose-1,6-diphosphate at a rapid rate 
and no other organic phosphate ester was attacked ap- 
preciably. The compounds used in the study of the sub- 
strate specificity included fructose-1,6-diphosphate, 
fructose- 1-phosphate, fructose-6-phosphate, glycero- 
phosphate, glucose-1-phosphate and glucose-6-phosphate. 

Although the preparations contained only one enzyme 
active at pH 9.0, the presence of other phosphatase activity 
was detected at pH 5.0. This activity was characterized by 
a lack of substrate specificity and was inhibited by the 
presence of magnesium ions. Although no attempt was 
made here to further characterize the acid phosphatase, 
this enzyme does not appear to have been described previ- 
ously and will be more thoroughly studied later. 

The product of the reaction of fructose-1,6-diphospha- 
tase on fructose-1,6-diphosphate at pH 9.0 is fructose-6- 
phosphate. This compound was identified by comparison 
with an authentic sample of the ester in a series of 
chromatographic analyses. No fructose-1-phosphate could 
be detected in the reaction mixture nor was this compound 
attacked by the enzyme under these conditions. 

It is believed that this research has definitely demon- 
strated a high degree of substrate specificity for fructose- 
1,6-diphosphatase and that this fact further justifies the 
assignment of a single and definite metabolic role to this 
enzyme. 151 pages. $1.89. MicA 55-1716 
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STUDIES ON THE ENERGY SOURCES OF THE BAT 
(Publication No. 12,968) 


Charles Lee Dodgen, Ph.D. 
Vanderbilt University, 1955 


Supervisor: Professor Frank R. Blood 


The bat is a flying mammal which can be kept in hiber- 
nation for as long as six months without food. Interest in 
hibernation and hibernators has recently been renewed by 
numerous studies on hypothermy and possible correlations 
between conditions in hibernating and hypothermic ani- 
mals. In spite of the possibilities which the bat offers as 
an experimental animal in such research, few basic bio- 
chemical and physiological studies on this animal are re- 
ported in the literature. The work of this thesis is con- 
cerned with the investigation of the bat’s utilization of 
energy reserves during hibernation, during the process of 
dehibernation, and during the period following complete > 
dehibernation. Experimental animals were members of 
two closely related species, Myotis lucifugus and Myotis 
grisescens. 

The utilization of carbohydrate reserves during de- 
hibernation was investigated by serial determinations of 
blood glucose concentrations and glycogen levels of hiber- 
nating and dehibernated bats. Early in the hibernating 
season (1 to 3 months) the blood glucose rose rapidly with 
body temperature during dehibernation according to the 
equation: 


log,, Blood Glucose = 0.053 X temp. (°C.) + Constant 


The logarithmic increase of blood glucose with body 
temperature was observed later in hibernation (5 to 6 
months), but the rate of the increase was lower. The ra- 
pidity of the increase in blood glucose suggested that some 
readily available scurce of energy such as glycogen might 
be utilized during dehibernation, but no appreciable differ- 
ence was found in liver or carcass glycogen levels of hiber- 
nating and completely dehibernated bats. The minimum 
weight of glucose required during the process of dehiber- 
nation in a 6 gm. animal was calculated to be 1.8 mgm., but 
the decrease in glycogen was only 0.2 mgm. Furthermore, 
the amount of glycogen which was utilized during the entire 
period of hibernation (5 to 6 months) was calculated to be 
sufficient to maintain the animal in the torpid state only 

12 hours! 

Since glycogen appeared to be a completely inadequate 
source of energy during hibernation and during the process 
of dehibernation, fat, with its high caloric value, was in- 
vestigated as a possible source of the energy required 
during hibernation. The total lipid (petroleum ether ex- 
tractable material) decreased from 11.82 per cent of the 
body weight to 3.42 per cent during hibernation (November 
to April), and this amount of lipid could maintain the ani- 
mal no more than 11 weeks. 

This period of 11 weeks is short of the 6 months which 
the bat is able to remain in hibernation, and it appears that 
some other source of energy may be utilized. Respiratory 
quotients of hibernating and dehibernated animals were 
determined to ascertain whether protein was an energy 
source. The results indicated that the hibernating bat 
(R.Q. = 0.67 to 0.68) oxidizes fat for energy production; 
protein may also be utilized, but the effect of its oxidation 
on the respiratory quotient is masked by the incomplete 

















oxidation of fat, resulting in a composite R.Q. slightly be- 
low 0.7. The respiratory quotients of dehibernated bats 
(0.76 to 0.79) revealed that active animals oxidize mate- 
rials other than fat for energy production. Since glycogen 
stores are meager, the oxidation of substantial quantities 
of protein probably increases the respiratory quotient. 
116 pages. $1.45. MicA 55-1717 


THE METABOLISM AND BIOSYNTHESIS 
OF GLUCURONIC ACID 


(Publication No. 12,488) 


Jocelyn Fielding Douglas, Ph.D. 
Columbia University, 1953 


The metabolic fate of glucuronic acid in guinea pigs and 
albino rats was studied by assaying excretory products and 
tissues for C* following intraperitoneal administration of 
uniformly labeled D-glucuronolacetone-C™., It was found 
that radiocarbon from the administered compound was 
rapidly and extensively converted to respiratory carbon 
dioxide while only a small fraction of the glucuronic acid 
carbon was incorporated into the tissues and endogenous 
glucuronides. A major portion of the injected lactone was 
excreted unchanged in the urine. 

The precursor relationship of exogenous glucuronic 
acid and glucose to biosynthetic glucuronides was investi- 
gated by degrading bornyl glucuronide, isolated after the 
administration of uniformly labeled glucurone, glucose-1- 
c'* and glucose-6-C** to borneol fed guinea pigs. It was 
found that under the experimental conditions there is ex- 
tensive cleavage of the six carbon chain of the preformed 
glucuronolactone prior to conversion to urinary glucuro- 
nides and that in this resynthesis of glucuronic acid there 
is a relatively greater utilization of carbons 1, 2 and 3. It 
was also shown that glucose-1-C “is converted to endo- 
genous glucuronides labeled chiefly in the one position and 
glucose-6-C** is converted to endogenous labeled chiefly 
in the siz position. 73 pages. $1.00. MicA 55-1718 


THE INTERACTIONS OF MUSCLE PHOSPHORYLASE 
WITH CERTAIN ACTIVATORS AND INHIBITORS 


(Publication No. 12,805) 


Neil Bernard Madsen, Ph.D. 
Washington University, 1955 


Chairman: C, F. Cori 


Protamine at 0° forms a highly insoluble complex with 
phosphorylase a which contains one or two moles of pro- 
tamine per mole of phosphorylase, depending on whether or 
not protamine is in excess. Precipitates formed at 30° 
contain up to seven moles of protamine per mole of enzyme. 
The pH dependence of the precipitation shows that phos- 
phorylase and protamine must be oppositely charged in 
order to form a precipitate. The protein which protamine 
precipitates directly from a crude muscle extract contains 
at least 50 percent phosphorylase a. Protamine may be 
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used to separate phosphorylase a and b, since the latter 
forms a much more soluble complex than the former. A 
crystalline protamine-phosphorylase b complex has been 
described which contains equimolar ratios of the two pro- 
teins. The diphasic activity curves of phosphorylase a in 
the presence of increasing amounts of salmine (Krebs, 

E. G., Biochim. Biophys. Acta, 15: 508 (1954)) may be ex- 
plained by similar diphasic precipitation curves of phos- 
phorylase and protamine, as well as by the varying enzy- 
matic activities of the different complexes. 

The presence of adenosine-5’-phosphate lowers the 
energy of activation of phosphorylase a from 24,600 to 
20,800 calories per degree per mole. The binding of 
adenylic acid by phosphorylase a was studied by the ultra- 
centrifugal separation method. It was found that each 
molecule of the enzyme has four binding sites for the 
nucleotide. The apparent dissociation constant (K.) was 
calculated to be 1.85 x 10~° M, while the Michaelis con- 
stant (Km) based on kinetic measurements was 1.5 x 107° 
M. The K, of phosphorylase b and adenylic acid was also 
of the same order as Km, 6 x 10~° M. It was found that 
when adenylic acid is bound to phosphorylase a, the ultra- 
violet absorption spectrum of the nucleotide is shifted 
Slightly toward the longer wavelengths, and the maximum 
absorption is decreased. This shift permitted a spectro- 
photometric titration of phosphorylase with adenylic acid, 
which again showed that the enzyme binds four moles of 
the nucleotide per mole of protein. Phosphorylase b also 
causes a shift in the spectrum of adenylic acid. Spectro- 
photometric titration showed that phosphorylase b binds 
two moles of adenylic acid per mole of enzyme, or the 
Same amount as form a on a weight basis. 

Phosphorylase a has been found to be completely in- 
hibited by p-chloromercuribenzoate (PCMB). This inhi- 
bition is reversed by cysteine. The extent of the inhi- 
bition is directly proportional to the amount of PCMB 
present, and 17 thiol groups per molecule of enzyme are 
titrated by this enzymatic method. A spectrophotometric 
titration of the sulfhydryl groups with PCMB yielded a 
value of 18.5 for the number of thiol groups per molecule 
of protein. From the amino acid analysis there could be a 
maximum number of 18 sulfhydryl groups in phosphoryl- 
ase a. The reaction of PCMB with phosphorylase a fol- 
lows second order kinetics whether determined by enzy- 
matic or spectrophotometric means, although there is an 
initial anomaly in the latter case. 

Reaction mixtures of phosphorylase a and PCMB were 
studied in the analytical ultracentrifuge. A new protein 
component was seen to arise at the expense of phosphoryl- 
ase a. The extent of the transformation was approximately 
proportional to the amount of PCMB added. The sy9,,,, of 
the new component was 5.6, compared to 13.2 for phos- 
phorylase a. Upon restoration of enzymatic activity by the 
addition of cysteine, this new protein component was trans- 
formed back into a protein with the sedimentation constant 
and crystallization properties of phosphorylase a. Phos- 
phorylase b, when completely inhibited by PCMB, was also 
changed into a new molecular species with a sedimen- 
tation constant similar to that of the inhibited phosphoryl- 
ase a; and reactivation by cysteine was accompanied by a 
restoration of the usual sedimentation constant for phos- 
phorylase b. The data are believed to be consistent with 
the hypothesis that upon reaction with PCMB, phosphoryl- 
ase ais split into four parts. These findings are 





discussed with regard to their possible implications for 


the structure of the phosphorylase protein. 
85 pages. $1.06. MicA 55-1719 


THE ISOLATION OF URIDYLPHOSPHOGLYCOSYL 
PEPTIDES FROM GROUP A 
HEMOLYTIC STREPTOCOCCI 


(Publication No. 12,972) 


Robert Hampton McCluer, Ph.D. 
Vanderbilt University, 1955 


Supervisor: Professor Oscar Touster 


Analysis of hemolytic streptococcus, strain C203M, a 
hyaluronic acid-producing organism, was undertaken with 
a view to detecting precursors or cofactors concerned with 
the biosynthesis of the polysaccharide. Particular atten- 
tion was given to the possible presence of uridylphospho- 
glycosyl coenzymes which have recently been found to be 
of importance in carbohydrate metabolism. 

Mass cultivation of the mucoid strain of Group A hemo- 
lytic streptococci was carried out in modified Adams and 
Roe semisynthetic medium. The organisms were killed at 
the end of logarithmic growth phase by the addition of 
phenol to a final concentration of 0.5 per cent. The cells 
were collected with the aid of a Sharples centrifuge and 
stored temporarily at -20°C. The cells were extracted 
with hot ethanol and the nucleotides were precipitated as 
their water-soluble, alcohol-insoluble barium salts. These 
barium salts were subjected to anion-exchange chroma- 
tography, with Dowex-1 X-10 (formate) as the adsorbent. 
Uniform gradient elution with sodium formate buffer, pH 
3.75, was carried out, and the fractions were analyzed for 
ultraviolet absorption at 260 mp. Under appropriate elut- 
ing conditions two ultraviolet peaks were obtained, both of 
which were shown to consist mainly of uridylphosphogly- 
cosyl peptide. Structural studies on these substances in- 
volved their stepwise hydrolysis by acid, followed by paper 
chromatographic, colorimetric, and spectrophotometric 
detection of the hydrolysis products. Mild acid hydrolysis 
of each substance was shown to yield uridine phosphates 
and an N-acetyl amino sugar peptide. More vigorous hy- 
drolysis of the sugar peptides liberated three amino acids, 
alanine, glutamic acid, and possibly lysine, plus an amino 
sugar. The N-acetyl amino sugar appears to resemble 
Closely the “N-acetyl amino uronic acid” reported to be a 
constituent of the uridine derivatives previously isolated 
from penicillin-inhibited Staphylococcus aureus. 

It was concluded that at least two uridylphosphogly- 
cosyl peptides are present in the cellular extracts and 
these substances probably differ from each other only by 
the number of amino acid residues present. The presence 
of peptide chains of different lengths in these nucleotide 
derivatives suggests a possible relationship to protein 
metabolism. 123 pages. $1.54. MicA 55-1720 





The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





CHEMISTRY 1307 





STUDIES ON THE BIOSYNTHESIS OF HEMIN 
(Publication No. 12,468) 


Elliott Schiffmann, Ph.D. 
Columbia University, 1955 


Part I- The Incorporation of Delta- Aminolevulinic Acid 
into Hemin. 

It has been demonstrated that glycine and succinate are 
the precursors of protoporphyrin. A sequence of re- 
actions has been proposed for porphyrin formation involv- 
ing the condensation of succinate and glycine. Succinate 
condenses on the alpha carbon of glycine to give rise to a- 
amino-8-ketoadipic acid. On decarboxylation of this B-keto 
acid 6 -aminolevulinic acid is formed. Two moles of the 
latter compound condense in a Knorr reaction to produce 
one mole of porphobilinogen, and condensation of four 
moles of this monopyrrole produces protoporphyrin. 

It appeared that the whole molecule of §-aminolevulinic 
acid was incorporated into protoporphyrin, the delta carbon 
arising from the alpha carbon of glycine and the succinyl 
portion arising from succinate. It was experimentally 
demonstrated that the delta carbon atom of 6-aminolevul- 
inic acid is incorporated into the same positions in proto- 
porphyrin as those which arose from the alpha carbon of 
glycine. In order to show the incorporation of the whole 
molecule of 6 -aminolevulinic acid into protoporphyrin, it 
was then necessary to demonstrate the incorporation of the 
succinyl portion of the amino-ketone. For this purpose, in 
the present work, 6 -aminolevulinic acid-1,4-C’” was syn- 
thesized, and a duck blood system, capable of synthesizing 
hemin, was incubated with this substrate. The hemin was 
isolated and degraded, and the isotope distribution pattern 
in protoporphyrin was determined. This pattern was com- 
pared to that produced from carboxyl-labeled succinate 
since 6 -aminolevulinic acid-1,4-C’* should label proto- 
porphyrin in the same manner as carboxyl-labeled suc- 
Cinate. It has been found that the isotope distribution pat- 
tern produced in protoporphyrin from 6 -aminolevulinic 
acid-1,4-C’* is exactly the same as that found for carboxyl- 
labeled succinate. It is concluded that the succinyl portion 
of 6-aminolevulinic acid is incorporated into protoporphy- 
rin and that this compound is a source of all the carbon 
atoms of protoporphyrin. 








Part Il-The Metabolism of Pyruvate in Blood 

It is known that a number of compounds are metabo- 
lized through the tricarboxylic acid cycle. It has been 
demonstrated that this cycle participates in the formation 
of the “active” succinate employed in porphyrin synthesis. 
If an hemin-synthesizing system is incubated in the pres- 
ence of a labeled compound which can be metabolized 
through the tricarboxylic acid cycle, the protoporphyrin 
formed should be labeled. It should be possible to deter- 
mine the point of entry of the labeled compound into the 
tricarboxylic acid cycle by examining the isotope distri- 
bution pattern produced in protoporphyrin by the compound. 

It is known that pyruvate gives rise to C, (Acetyl-CoA) 
and to C, compounds, both of which enter the tricarboxylic 
acid cycle. If pyruvate in the duck blood system gives rise 
to a C, compound, pyruvate-2-C'* should produce in proto- 
porphyrin the same isotope distribution pattern as acetate- 
1-C*, If a C, compound were produced, a different pattern 
would be expected. In the present work pyruvate-2-C™ has 
been synthesized and the duck blood system has been 








incubated in the presence of this substrate. The hemin was 
isolated and degraded, and the isotope distribution pattern 
in protoporphyrin was determined. It was found that this 
pattern corresponded to that produced from acetate-1-C”™. 
It is concluded that in the duck blood system pyruvate gives 
rise to a C, compound which is subsequently metabolized 


through the tricarboxylic acid cycle. 
58 pages. $1.00. MicA 55-1721 


THE INCORPORATION 
OF THIOCYANATE INTO PROTEINS 


(Publication No. 12,854) 


Morris Zimmerman, Ph.D. 
Indiana University, 1955 


The reaction of proteins with thiocyanate containing 
C-14 or S-35 was investigated. Although the reaction has 
been considered specific for the C-terminal residues, 
some proteins, particularly those of larger molecular 
weight, react with as many as 40 moles of thiocyanate per 
mole of protein (bovine gamma-globulin). However, some 
low molecular weight proteins, such as insulin and salmine, 
and the cyclic polypeptide antibiotics, bacitracin and tyro- 
cidin, gave results compatible with known information con- 
cerning their end-groups. The significance of these re- 
sults with respect to protein structure was sought. 

The possibility of a non-specific mechanism is dis- 
cussed. A study of the incorporation of thiocyanate by pro- 
tein derivatives was made to determine the role of reactive 
groups of the amino acid side chains in the reaction. 
Esterification or reduction of the carboxyl groups produced 
derivatives which incorporated much less thiocyanate than 
the original protein. Synthetic peptide derivatives of the 
aminodicarboxylic acids (linked through the alpha-carboxyl 
and not in a terminal position) were prepared and reacted 
with thiocyanate. No reaction of these peptide derivatives 
with thiocyanate was observed. Proteins previously re- 
acted with concentrated sulfuric acid to give the sulfate 
esters of the aliphatic hydroxyl groups of the side chains 
also reacted with much less thiocyanate than the original 
protein. However, peptide esters of serine and threonine 
did not react with thiocyanate. Since only the derivatives 
of the carboxyl and hydroxyl groups gave significant re- 
duction in thiocyanate incorporation into the proteins, the 
experiments with the peptides indicate that no simple side- 
chain reaction with thiocyanate has taken place. 

A study of the conditions of the reaction of the proteins 
with thiocyanate and of the products of the reaction was 
made. This indicated that the thiocyanate was incorpo- 
rated by a mechanism similar to that for the reaction of 
free amino acids with thiocyanate to form thiohydantoins. 

It is suggested that the results of this investigation may 
indicate the presence of more gamma-glutamyl or beta- 
aspartyl linkages in some proteins than had previously been 
suspected. 74 pages. $1.00. MicA 55-1722 
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THE ROLE OF ALPHA-KETOGLUTARIC ACID 
IN THE BIOSYNTHESIS OF HEMIN 


(Publication No. 12,484) 


John Clarence Wriston, Jr., Ph.D. 
Columbia University, 1955 


The work which is described in this dissertation is a 
continuation of investigations on the biosynthesis of hemin 
carried on by Shemin and various collaborators since 
1945. 

Alpha-ketoglutaric acid-5-C™* and alpha-ketoglutaric 
acid-1,2-C** were synthesized, and each was then incu- 
bated with hemolysed avian erythrocytes. The distribution 
of isotope in the hemin made from these substrates was 
determined by chemical degradation and was found to be in 
full accord with that predicted on the basis of a previous 
formulation. This formulation was that the intermediate 
for porphyrin biosynthesis is derived from the citric acid 
cycle and may be formed from either alpha-ketoglutaric 
acid or succinic acid. The type of labeling found with 
alpha-ketoglutaric acid-5-C’™* as the substrate is the same 
as that previously found with carboxyl-labeled acetate. 
With alpha-ketoglutaric acid-1,2-C’* as substrate, the 
same positions were found to be labeled as with alpha- 
ketoglutaric acid-5-C’*, but the relative distribution pat- 
tern of isotope was just the reverse of that found when 
alpha-ketoglutaric acid-5- c’* was the substrate. 

A number of additional experiments have been carried 
out in attempts to determine the possible role of various 
cofactors, and the effects of certain conditions, on the bio- 
synthesis of hemin. 56 pages. $1.00. MicA 55-1723 








CHEMISTRY, INORGANIC 


THE PREPARATION AND PROPERTIES OF 
COMPLEX FLUOROARSENATE COMPOUNDS 


(Publication No. 12,568) 


Howard Melvin Dess, Ph.D. 
University of Michigan, 1955 


The initial purpose of this study was to investigate the 
halogenation reactions of arsenic (III) fluoride. As the 
work on the problem progressed, it became evident that 
the original goal could be more properly considered as 
part of a larger, more comprehensive area of research, 
namely, the study of the class of compounds designated as 
the fluoroarsenates. 

The reactions of arsenic (III) fluoride with halogens 
were studied simply by mixing the compound with the vari- 
ous individual halogens (except fluorine), in suitable ap- 
paratus, and isolating any products which formed. The in- 
fluence of a number of reaction variables was investigated. 
In the case of the chlorination reaction, it was found that 
the course of the reaction is quite dependent upon the 
initial mole ratio of arsenic (III) fluoride to water. Three 
cases were distinguished, depending upon whether water 
was present in trace amounts, in nearly equimolar amounts 
or was in great excess over the arsenic (III) fluoride. 





The following equations summarize the major findings 
pertaining to the chlorination reaction: 


Mole Ratio AsF,:H,O Reaction 


(1) 40:1 
(2) 30:1 to 8:1 








no reaction 
2AsF,+ 2Cl1;—~ (AsCL*)( ASFs  ) 
(+ oxyhalides) 


5AsSF; + 4H2O + 3Cla—~>2ASCl]1 
+ 2HASF, + H,AsO, + 3HF 


AsF, + 4H,O + Cly—> H;AsO, 
+ 2HCl + 3HF 


The purest (AsCl,*)(AsF,”) was obtained by carrying 
out the chlorination reaction in the presence of excess 
AsCl. 

The bromination reaction proceeds only according to 
equations (3) and (4), and no compound (AsBr,*)(AsF,~) has 
ever been isolated. 

When iodine is used as the oxidizing agent, no oxidation 
occurs until water is present in great excess over ASFs, 
when the reaction proceeds according to equation (4). The 
production of AsF,~ from this reaction is doubtful, and no 
AsI, was ever isolated. 

The reaction between ASF, and NCI, was investigated 
and proceeds as indicated: 


(3) 1:1 


(4) 1:10 and above 


(5) enc, “SEs, Wy + 3Cl, 


The chlorination shown by equation (2) then takes place. 
The AsF, seems to catalyze the decomposition of the NC]. 

A reaction scheme has been proposed which correlates 
all the preceding observations in a logical fashion. 

The compound (AsCl,*t)(AsF,~) was extensively studied 
and is thought to be the first well established case of a 
compound containing the AsCl,* ion. The AsF, ion was 
shown to be extremely resistant to hydrolysis under a 
variety of conditions and a serious misconception about the 
stability, as recorded in the chemical literature, was 
corrected. 

Attempts to prepare hexafluoroarsenate compounds by 
employing aqueous hydrofluoric acid ended in failure, con- 
trary to literature reports. When hydrofluoric acid (48%) 
was mixed with potassium dihydrogen arsenate the reaction 
proceeded as follows: 


(6) KH.AsO, + 5HF —->K(AsF.OH) + 3H,O 


The AsF,OH™ ion is hydrolyzed much more readily than the 
AsF ,~ ion. 

Only when liquid anhydrous hydrogen fluoride was used 
did the AsF,~ ion result: 


(7) K(AsF,OH) + HF (anhyd.) —>KAsF, + H2O 


Two other synthetic methods for hexafluoroarsenates 
which were investigated were: 


(1) Metathetical reactions in water solution. 
(2) Fusion reactions. 


Cesium hexafluoroarsenate and HASF, -6H,O were also 
prepared for the first time. 
Finally, new analytical methods for AsF.~ compounds 
have been developed. These are of two types: 
(1) The complex is broken by means of hot, concen- 
trated perchloric acid and arsenic and fluoride de- 
termined independently. 
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(2) The AsF,~ ion is itself determined by precipitation 
as the tetraphenylarsonium salt, ( ¢,Ast)(AsF,~). 
131 pages. $1.64. MicA 55-1724 


A PAPER CHROMATOGRAPHIC STUDY OF 
SOME METAL BETA-DIKETONE CHELATES 


(Publication No. 12,530) 


Jacob Edward Strassner, Ph.D. 
Louisiana State University, 1955 


Supervisor: Professor Eugene W. Berg 


Although a large number of metal organic chelates is 
well known, the utilization of these chelates for chroma- 
tographic separations has not been thoroughly investi- 
gated. Iron, nickel, cobalt, copper, and manganese were 
separated as chelates of three different beta-diketones: 
acetylacetone, 2-thenoylperfluorobutyrylmethane, and 2- 
furoylperfluorobutyrylmethane. Measurements of the 
solubilities, relative capacitances of equimolar solutions, 
and R- values of the metal chelates were made, anda 
qualitative relationship found between the R; value and the 
solubility and relative adsorption affinity. 

Cobalt(III), copper(II), and nickel(II) acetylacetonates 
were separated chromatographically on Whatman No. 1 
filter paper using various mixtures of cyclohexane, di- 
oxane, and methyl alcohol as the developing solvent. A 
mixture of 84 per cent cyclohexane, 10 per cent dioxane, 
and 6 per cent methyl alcohol gave good separations. The 
mean R; values were reproducible to t 0.02. 

Separation of iron(III), copper(II), nickel(II), cobalt(II), 
and manganese(II) 2-thenoylperfluorobutyrylmethane che- 
lates was effected by the use of a petroleum ether “B,” 
methyl alcohol mixture, the most efficient separations 
being obtained with a 92 per cent petroleum ether ‘B” and 
8 per cent methyl alcohol mixture. Solid anhydrous 
sodium sulfate was added to the mixture to remove any 
moisture that might be absorbed from the atmosphere. A 
survey of the potentialities of 2-thenoylperfluorobutyryl- 
methane as a spot test reagent was made. 

Mixtures of iron(II), copper(II), nickel(II), cobalt(II), 
and manganese(II) 2-furoylperfluorobutyrylmethane che- 
lates were resolved using a solvent mixture of 92 per cent 
petroleum ether “B,” 7 per cent methyl alcohol, and 1 per 
cent dioxane. Solid anhydrous sodium sulfate was added 
to remove water from the system. A survey of the po- 
tentialities of 2-furoylperfluorobutyrylmethane as a spot 
test reagent was made. 

Several factors affecting the chromatographic sepa- 
ration of the mixtures of metal chelates were studied 
qualitatively. While no one factor could be found to ex- 
plain the relative sequence of R; values, a consideration 
of solubility of the metal chelates in the developing solvent 
as the driving force, and adsorption affinity of the metal 
Chelates for the papter as the holding force gave the 
proper Rf sequence for twelve of the thirteen metal che- 
lates studied. 68 pages. $1.00. MicA 55-1725 





A POLAROGRAPHIC STUDY OF 
SOME COORDINATION COMPOUNDS OF IRON 


(Publication No. 12,851) 


James A. Tolzmann, Ph.D. 
Indiana University, 1955 


The polarographic method was employed to obtain the 
electrochemical data necessary for the evaluation of 
formulas, stability constants, and “standard” electrode 
potentials of the complexes of iron(III) and iron(II) with 
various dicarboxylic acids. The complexes of iron with 
the following dicarboxylic acids were investigated: ma- 
lonic, methylmalonic, ethylmalonic, bromoalonic, phenyl- 
malonic, succinic, and maleic acids. Polarograms were 
obtained for solutions which usually contained 0.001M 
iron(III), excess supporting electrolyte, and a selected 
concentration of the complexing agent used in the form of 
its disodium salt. 

In solutions containing excess malonate, methylmalon- 
ate, and ethylmalonate as complexing agent, the complexes 
Fe(A);~° for iron(II) and Fe(A).~ for iron(II) were identi- 
fied (where ‘A’ indicates the anion of the totally dissociated 
dicarboxylic acid used). The data obtained for solutions 
containing excess bromomalonate and phenylmalonate ions 
were inconclusive and the formulas of the complexes could 
not be determined. Solutions containing excess succinate 
ions indicated that a very weak complex is formed with 
iron(III), but the system could not be evaluated polaro- 
graphically. Apparently, a stable complex of iron(II) with 
maleate ion is formed in maleate solutions, but reduction 
to the iron(II) species is an irreversible electrode process 
and the complexes could not be studied quantitatively. The 
greater stability of the maleato-iron complexes over the 
succinato-iron complex was concluded to be due to the 
presence of the double bond which imposes a structure 
upon the ligand which is favorable for chelation. 

The data obtained polarographically were used to evalu- 
ate the ratio of the dissociation constant of the oxidized to 
that of the reduced form of the complex in a given media. 


In excess malonate, the ratio Kij;/,.. is 1.6 K 10°; in 
11 


excess methylmalonate, Kj;;/,,. is found to be 3.6 X 107**; 
1l 


and in excess ethylmalonate, Kijif,,. is 1.3 X 10~°°. 
11 


The dissociation constant of the iron(III) complex, 
Fe(A),~°, was determined for each complexing agent by 
solubility studies. The dissociation constant found for 
trimalonatoferrate(III) is 1.4 X 107°. Use of this value 


and the Kiii/x,. ratio, gives 0.9 X 10~° as the value of the 


dimalonatoferrate(II) complex. Similar treatment yields 
0.67 X 107® and 1.9 X 10~° as the values of the dissoci- 
ation constants of the trimethylmalonatoferrate(III) and 
dimethylmalonatoferrate(II) complex ions, respectively. 
The dissociation constants of the triethylmalonato- 
ferrate(III) and diethylmalonatoferrate(II) complex ions 
were found to be 1.0 X 107** and 0.8 X 107°, respectively. 
Dissociation constants of the bromomalonato, phenyl- 
malonato, succinato, and maleato complexes of iron were 
not determined. 

The relationships between the structures of the various 
dicarboxylate anions, the acid ionization constants, and the 
metal chelate stability constants are examined and dis- 
cussed. 101 pages. $1.26. MicA 55-1726 
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CHEMISTRY, ORGANIC 


STUDIES IN THE SYNTHESIS 
OF PYRIMIDINE DERIVATIVES 


(Publication No. 12,676) 


Sheldon Chibnik, Ph.D. 
Temple University, 1955 


The preparation and isolation of 2-amino-4-pyrimi- 
dinethiol has been described. Bis (2-amino-4-pyrimidy]l) 
sulfide and bis (2-amino-5-iodo-4-pyrimidyl) sulfide have 
been prepared, together with the hitherto unknown inter- 
mediate, 2-amino-4-chloro-5-iodopyrimidine. Several 
routes to the preparation of 2-amino-5-pyrimidinethiol 
have been investigated, but this compound could not be 
prepared. 

The reaction of thiourea with various chloropyrimi- 
dines was studied, and an attempt has been made to ex- 
plain certain side reactions which can occur. 

Several routes toward the preparation of various com- 
pounds which could be converted to pyrimidine derivatives 
of amino acids were explored without success. The previ- 
ously unknown ethyl 4-acetyl-5-ketohexanoate has been 
prepared in good yield by two methods. 

4- Allyloxy-2-aminopyrimidine, 4-allyloxy-2-amino-6- 
methylpyrimidine, 4-allyloxy-2-amino-5,6-dimethylpyri- 
midine, and 2-(N*-acetylsulfanilamido)- 4-allyloxy-6- 
methylpyrimidine have been prepared for the first time. 
With the exception of the last compound, all could be oxi- 
dized in high yield to the corresponding glyceryl ethers. 

45 pages. $1.00. MicA 55-1727 


I. THE PREPARATION AND REACTION 
OF SOME 0-AZIDOBIARYLS. 
II. A NEW METHOD FOR THE PREPARATION 
OF ALKYL AZIDES. 


(Publication No. 12,555) 


John Martin Clegg, Ph.D. 
University of Michigan, 1955 


An alternative route for preparing alkyl azides, which 
uses alkylamines rather than alkyl halides as the starting 
point, has been developed. It consists of the treatment of 
2-alkylsemicarbazides with nitrous acid. This reaction 
has been successfully applied to the preparation of iso- 
butyl and hexahydrobenzyl azides, but has so far failed to 
produce t-butyl or cyclohexyl azide. 

The principal limiting factor for this reaction is the 
difficulty in preparing some of the 2-alkylsemicarbazides. 
The possibility of using N-amino-N-alkylurethanes in- 
stead of the semicarbazides has been investigated, but no 
advantages were found. 

Two methods for the preparationof solid derivatives of 
alkyl azides for the purpose of characterization have been 
developed. Both involve the addition of the azido group to 
multiple bonds. The use of bicycloheptadiene, which re- 
acts with two moles of azide to produce crystalline, bi- 
cyclic triazolines, is recommended for this purpose. 

For the purpose of extending the scope of the reaction 
for the preparation of carbazoles from o-azidobiphenyls, 





several new substituted o-azidobiaryls have been prepared, 
including several with an ortho’-substituent. Those pre- 
pared were 2-azido-4’-hydroxybiphenyl, 2-azido-4’- 
methoxybiphenyl, 2-azido-2’ ,5’-dimethoxybiphenyl, 2- 
azido-2’-cyanobiphenyl, 4-azidofluorenone and 4-azido- 
fluorene. 

The following products were obtained by attempted 
thermal cyclization: 2-hydroxycarbazole from 2-azido-4’- 
hydroxybiphenyl; 2-methoxycarbazole from 2-azido-4’- 
methoxybiphenyl; 1,4-dimethoxycarbazole from 2-azido- 
2’,5’-dimethoxybiphenyl; and 9,10-tetrazolophenanthridine 
from 2-azido-2’-cyanobiphenyl. It was not possible to iso- 
late crystalline products from 4-azidofluorenone and 4- 
azidofluorene. 

The formation of a tetrazole by the interaction of an 
azido group and a cyano group is the first substantiated ex- 
ample of such a reaction, which was foreshadowed in a 
disputed patent claim. 92 pages. $1.15. MicA 55-1728 


REACTIONS OF 
2-HALOC YC LOHEXANECARBOXYLIC ACIDS 


(Publication No. 12,560) 


Robert Lee Craven, Ph.D. 
University of Michigan, 1954 


The main purpose of this work was to study the stereo- 
chemistry of the dehalogenative decarboxylation reaction of 
B-halo acids in a rigid system (no free rotation of the cen- 
tral carbon-carbon bond) containing no other groups capa- 
ble of participation. These requirements are satisfied by 
the 2-halocyclohexanecarboxylic acids. 


CO,H OH- ) 
x + CQ, + X~ + HOH 


A secondary purpose was to investigate the stereo- 
chemistry of hydrohalogenation of cyclohexenecarboxylic 
acid. 

The cis and trans isomers of 2-chloro- and 2-bromo- 
cyclohexanecarboxylic acids have been prepared (all but 
the cis bromo acid for the first time) and their configu- 
rations have been assigned. Also the assigned configu- 
rations of cis- and trans-f-chloroacrylic and trans-f- 
bromoacrylic acids, previously rather dubious, have been 
confirmed. 

The addition of hydrogen chloride and hydrogen bro- 
mide to cyclohexenecarboxylic acid has been shown to be 
largely a trans process, but the possibility of some cis 
addition cannot yet be ruled out. 

The decarboxylative elimination has been shown to be 
a reaction of the carboxylate anion, not the free acid, by 
failure to observe any of this reaction during electrophilic 
attack on the halogen in acidic solution. 

The trans-2-halocyclohexanecarboxylic acids have been 
shown to undergo extensive dehalogenative decarboxylation 
on nucleophilic attack, this reaction predominating over 
both dehydrohalogenation and displacement. The cis acids, 
on the other hand, showed almost no tendency to react in 
this manner, preferring instead to dehydrohalogenate. 
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Hence, it can be concluded that dehalogenative decarboxyl- 
ation, in a rigid system such as the one used here, is al- 
most exclusively a trans process. 

147 pages. $1.84. MicA 55-1729 





THE EFFECT OF ALKYL GROUPS 
IN NITRO AND NITROSO PHENOLS 


(Publication No. 12,572) 


Gaylord Kirkwood Finch, Ph.D. 
University of Michigan, 1954 


The purpose of this study is to measure the effect of 
alkyl groups on the infrared spectra, melting point and 
acid strength of p-nitroso-phenols and p-nitrophenols. 

A brief discussion is given on the theories of the in- 
ductive, resonance and steric effects of various groups on 
the properties of organic compounds as background for the 
interpretation of the results. Data is then presented show- 
ing the effect of resonance and of alkyl groups on the 
- spectra, melting point and acid strength of the phenols. 

The infrared spectra are given as Nujol mulls, the 
ultraviolet spectra as methanol solutions. The acid 
strengths were obtained by calculations from titration data 
obtained in water and in aqueous ethyl] alcohol. 

The effect of alkyl groups on the infrared spectra is 
generally interpreted in terms of hydrogen bonding or as- 
sociation, and acid strength. As hydrogen bonding in- 
creases and as the acid strength increases the wave length 
of the phenolic -OH band tends to shift towards longer 
wave lengths. The infrared and ultraviolet spectra indi- 
cate that changing the position and size of the alkyl groups 
results in changes in the position of the nitrosophenol- 
quinone monoxime equilbrium. 

A slight correlation was observed between increasing 
acid strength and increasing melting points. 

The acid strength of nitroso- and -nitrophenols is 
shown to be a function of the inductive, resonance and 
steric effects of the alkyl groups. The steric effect of an 
alkyl group increases as the size of the group increases 
from methyl to tert.butyl, with the steric effect of the 
ethyl group estmated as 40% greater than that of the 
methyl group. 

The compounds investigated are p-nitroso- and nitro- 
phenol, 2-methyl-4-nitroso-and-nitrophenol, the 2,6- 
dialkyl-4-nitrosophenols where the alkyl groups are 
methyl, ethyl, isopropyl and tert-butyl, the 2,6-dialkyl-4- 
nitrophenols where the alkyl groups are methyl, ethyl and 
isopropyl, and the 3,5-dialkyl-4-nitrosophenols and 3,5- 
dialkyl-4-nitrophenols where the alkyl groups are methyl 
and ethyl. A few of these compounds are known com- 
pounds; however, most of them are new compounds. Asa 
result, approximately half of this study is concerned with 
the synthesis of the necessary compounds and intermedi- 
ates. 

The 2,6-dialkyl-4-nitrophenols are made by the con- 
densation of the appropriate symmetrical ketone with 
sodionitromalonaldehyde. The 2,6-dialkyl-4-nitroso- 
phenols are made in one of three ways: (1) by direct 
nitrosation of the 2,6-dialkyl-phenol, or (2) by reduction 
of the corresponding nitrophenol to the aminophenol fol- 
lowed by oxidation to the 2,6-dialkylbenzoquinone and 





oximation of the quinone to the tautomeric quinone monox- 
ime, or (3) by cleavage of the tautomeric 3,5-dialkyl-4- 

nitrosophenol (oxime form) to the substituted benzoquinone 
followed by oximation to the tautomeric quinone monoxime. 

The 3,5-dialkyl-4-nitrosophenols and the 3,5-dialkyl- 
4-nitrophenols are made by nitrosation and by nitration 
respectively of the 3,5-dialkylphenols. 

Included in the appendix are the preparations of many 
intermediates that did not lead to the desired final com- 
pounds. Also included are the conditions investigated for 
several reactions that either could not be forced to take 
place or that give fairly good yields of compounds other 
than those desired. 122 pages. $1.53. MicA 55-1730 


THE REACTION OF CHLORINE WITH 
CERTAIN AROMATIC COMPOUNDS 
UNDER INTENSE GAMMA IRRADIATION 


(Publication No. 12,582) 


David Edward Harmer, Ph.D. 
University of Michigan, 1955 


The purpose of the program of investigation described 
below was to study the effect of gamma radiation on the 
chlorination of certain aromatic compounds. Chemical re- 
actions were carried out in the presence of gamma radi- 
ation from two cobalt-60 sources. One of these sources 
had a strength of approximately 200 Curies, and the other, 
about 3000 Curies. Both were located in the Fission 
Products Laboratory of the University of Michigan. 

Gamma radiation was found to be an outstanding pro- 
moter for the addition of chlorine to benzene. The re- 
action proceeded with such speed in the 200 Curie source 
that it was necessary to dilute the reactant benzene with 
carbon tetrachloride in order to control the heat of the 
reaction, and to prevent the equipment from becoming 
clogged with solid reaction products. Radiation yields 
were of the order of 19,000 to 114,000 molecules reacted 
per 100 electron volts absorbed by the system. The prod- 
uct of the radiochlorination of benzene was found to be the 
several isomers of 1,2,3,4,5,6-hexachlorocyclohexane, the 
commercially important gamma isomer of which occurred 
to the extent of about 11-13 per cent. 

The radiochlorination of toluene proceeded rapidly, 
although not so fast as the benzene reaction. Most of the 
chlorine was consumed by addition to the ring, although 
substitution also occurred. The addition product was sepa- 
rated from other reaction products in good yields, and 
appeared to be similar to material previously reported to 
be formed in minor amounts during the photochlorination 
of toluene. The addition product was converted to known 
compounds. 

A study of the initial reaction rates of the radiochlorin- 
ation of toluene revealed that the addition and substitution 
reactions were both dependent upon approximately the 0.5 
power of the radiation intensity, within the range of 7.9 to 
28.4 kilorep per hour. The amount of dosage was calcu- 
lated from ferrous sulfate dosimetry, using conversion 
factors of 15.4 micromoles per liter-kilorep, where one 
Rep corresponds to the absorption of 93 ergs per gram. 
The initial rate of addition was dependent upon the square 
of the chlorine concentration, while the initial rate of 
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substitution was dependent upon the square root of the 
chlorine concentration, between 1.8 and 3.0 moles/liter of 
chlorine. The effect of temperature could not be deter- 
mined with accuracy, but both the addition and the substi- 
tution reaction rates were increased by increasing tem- 
perature, after corrections for the changes in chlorine 
solubility had been applied. Long reaction chains were in- 
dicated in the toluene reaction, and the rapid addition re- 
action produced by the gamma irradiation appeared to be 
unique compared to other reported reactions of toluene. 
The partial kinetics of the reaction can be summarized by 
the equation: 
R = <e = k, 1°" (Cle)? + k.1°> (Cle)"* 

Chlorobenzene was found to undergo a rapid addition of 
chlorine under gamma irradiation. Benzyl chloride, ben- 
zal chloride, and benzotrichloride, however, showed no 
reaction under the same conditions. Furthermore, the ad- 
dition of small amounts of benzyl chloride to benzene or 
toluene produced a marked inhibition of the reaction when 
the mixtures were treated with chlorine under irradiation. 
Since a similar effect is not observed in the analogous 
photochemical reaction, the inhibition of the radiochlorin- 
ation is very unusual. Oxygen gas was also found to 
inhibit both the addition and the substitution reactions. 
Possible explanations of the differences between the photo- 
chlorination and radiochlorination of the aromatic com- 
pounds are discussed. 140 pages. $1.75. MicA 55-1731 


POLYAMIDES FROM a-AMINO ACIDS 
(Publication No. 12,902) 


Paul Edward Koenig, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor R. L. Shriner 


Numerous studies have been carried out in the past — 
some with extraordinary success — concerning the synthe- 
sis of polypeptides, or polyamides of alpha-amino acids. 
Most of this work has been directed toward the synthesis 
of relatively low molecular weight oligopeptides, contain- 
ing only a few amino acid residues (Greek oligos, few); 
many excellent approaches — including the classic “carbo- 
benzoxy” method of Bergmann-serve admirably to pre- 
pare such compounds. These processes are quite inade- 
quate, however, for the synthesis of compounds containing 
long chains of amino acid units, because of the prohibitive 
amount of time required and the cumulative loss of product 
in the step-wise operations. 

In this investigation highly reactive bifunctional amino 
acids, or peptide derivatives, have been sought which 
could interact in such a manner as to produce polymeric 
derivatives in a single-stage operation. The polyamides 
were prepared by allowing diamino and diacyl monomers 
(esters, acyl chlorides and azides) to react in a conden- 
sation polymerization at or below room temperature. 

The diamino compounds investigated as monomers 
were cystine diethyl ester, cystyl-bis-tyrosine diethyl 
ester, and hexamethylene diamine. Reactive dicarboxylic 





derivatives studied include carbobenzoxyglutamic acid 
diazide, adipic acid diazide, adipyl chloride, a-azido carbo- 
benzoxy- y-glutamyltyrosyl azide, and cystine diethyl ester. u 


SUMMARY 


1. Amino acids and oligopeptides containing two amino 
groups were studied from the standpoint of their reactions 
with bifunctional acyl compounds to produce polyamides. 

2. By reaction of the diazide of carbobenzoxyglutamic 
acid with cystine esters, homeomeric high-molecular 
weight water-soluble polypeptides were obtained. 

3. By reaction of adipyl chloride with a derivative of 
the tripeptide cystyl-bis-tyrosine, high-molecular weight 
heteromeric peptides were obtained. 

4. The bis azide of y-glutamyltyrosine was prepared 


as a monomer for polymerization with diamines. 
110 pages. $1.38. MicA 55-1732 


ALKYLATIONS WITH A RANEY NICKEL CATALYST 
(Publication No. 13,183) 


Laurence Thomas Plante, Ph.D. 
Brown University, 1955 


Cyclization of the diamino alcohol, 5-amino-2, 2,5- 
trimethyl-3-aza-1-hexanol (I), with Raney nickel at one 
atmosphere gave 2,2,5,5-tetramethyl-2,3,4,5-tetrahydro- 
pyrazine (II) instead of the expected piperazine. 


H 

NO is 
P on, 
CHs 


I II 


Isolation of this unsaturated compound is surprising, since 
it is readily reduced with Adams’ platinum and hydrogen to 
the piperazine at one atmosphere. Furthermore, attempts 
to prepare the tetrahydropyrazine (II) by the partial re- 
duction of 2,2,5,5-tetramethyl-2,5-dihydropyrazine with 
platinum and one mole of hydrogen in ethanol for dioxane 
were unsuccessful; only the piperazine could be obtained. 

Isolation of the unsaturated tetrahydropyrazine indicates 
that the “cyclic alkylation” action of Raney nickel is proba- 
bly composed of the three steps: dehydrogenation, cyclic 
dehydration, followed by hydrogenation. 

2,2,5,5- Tetramethyl-2,3,4,5-tetrahydropyrazine (II) 
shows an unusual ability to remove hydrogen from hy- 
droxylic solvents. Reduction of the tetrahydropyrazine in 
methanol or aqueous ethanol gave an 86% yield of the pi- 
perazine, although only 30% of the theoretical amount of 
hydrogen was absorbed. Nitrosation of the tetrahydro- 
pyrazine in aqueous solution gave a 60% yield of 1,4- 
dinitroso-2,2,5,5-tetramethylpiperazine! Formation of the 
phenylthiourea of the tetrahydropyrazine in ethanol was 
accompanied by reduction or disproportionation, giving the 
bis-phenylthiourea of 2,2,5,5-tetramethylpiperazine in 25% 
yield. In toluene, a yield of 11% of the bis-phenylthiourea 
of 2,2,5,5-tetramethylpiperazine was obtained from the 


H, CH; H2C 
C | 


C 
CHs- C- CH.-NH-C-CH,-OH 
NH. H, 
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tetrahydropyrazine (II), indicating that about 25% of the 
tetrahydropyrazine disporportionated to the piperazine. 
Further evidence for the ease of disproportionation of 
tetrahydropyrazines was found when the cyclization re- 
action was extended to 5-amino-2-ethyl-3-aza-1-heptanol 


(ITI). 


N 
aw 
c ae C— Cols 


a H 
C,H,- C-CH, NH-C-CH, OH 
NH:2 CoH; 


Ii IV 


An 8% yield of 2,5-diethylpyrazine (IV), the disproportion- 
ation product of 2,5-diethyl-2,3,4,5-tetrahydropyrazine, 
was isolated along with a 25% yield of 2,5-diethylpipera- 
zine. 

When the diamino alcohol, 5-amino-2,2,5-trimethyl-3- 
aza- 1-hexanol (I) was cyclized with Raney nickel in the 
presence of methanol at 200°, alkylation by the methanol 
took place as well as cyclization and reduction, so that a 
39% yield of 1,2,2,4,5,5-hexamethylpiperazine was ob- 
tained. 2,2,5,5- Tetramethyl-2,3,4,5-tetrahydropyrazine 
(II) and 2,2,5,5-tetramethylpiperazine gave slightly higher 
yields of the hexamethylpiperazine under the same con- 
ditions. Other aliphatic alcohols failed to alkylate the 
secondary amino nitrogens even at higher temperatures. 
This was probably due to steric effects, since 2,5- 
dimethylpiperazine was alkylated successfully with ethanol 
and 2-propanol. However, with 2-propanol only one of the 
secondary amino groups was alkylated. Methylation with 
methanol was also carried out successfully with pipera- 
zine. 

A preliminary investigation into the reactions of nitro- 
alkanes and aliphatic alcohols in the presence of Raney 
nickel at 200° was carried out. The products from nitro- 
ethane and ethanol were triethylamine (40%) and acetamide 
(41%). With 2-nitro propane and ethanol, triethylamine 
(36%) and acetamide (57%) were again obtained. When 
nitroethane was reacted with 2-propanol under the same 
conditions, diisopropylamine (29%) was formed. The alkyl 
groups on the amine finally isolated depend solely on the 
alcohol used rather than on the nitro compound. 

68 pages. $1.00. MicA 55-1733 


INVESTIGATION OF THE REACTIONS OF 
1,1,3- TRICHLORO-2-METHYL-1-PROPENE AND 
RELATED COMPOUNDS WITH CERTAIN AROMATICS 


(Publication No. 13,029) 


Huey Pledger, Jr., Ph.D. 
Kansas State College, 1955 


The amine catalyzed dehydration of 1,1,1-trichloro-2- 
methyl-+-2-propanol gave 3,3,3-trichloro-2-methyl-1- 
propene in conversions above 90 percent when both excess 
thionyl chloride and carbon tetrachloride were used as 
solvents. 

The rearrangement of 3,3,3-trichloro-2-methyl- 1- 
propene to 1,1,3-trichloro-2-methyl-1-propene was ac- 
complished in high conversions by use of catalytic amounts 





of certain Lewis acids. The single mechanism which is 
given involves attack by nucleophilic reagents at the termi- 
nal methylene carbon and utilizes the Sn2’ concept. 

The chlorosulfinic ester of 1,1,1-trichloro-2-methyl- 
2-propanol was synthesized in 100 percent yield to prove 
its intermediate existence in the thionyl chloride dehy- 
dration. 

The aluminum chloride catalyzed reaction between 
1,1,3-trichloro-2-methyl-1-propene and toluene gave a 
62.3 percent conversion to 1,1-dichloro-2-methyl-3-(p- 
methylphenyl)- 1-propene. 

The yield of 3-(p-chlorophenyl)-1,1-dichloro-2-methyl- 
1-propene from the aluminum chloride catalyzed reaction 
between chlorobenzene and 3,3,3-trichloro-2-methyl-1- 
propene was equal to that obtained when 1,1,3-trichloro-2- 
methyl-1-propene was used. 

A new compound, 3-bromo-3-(p.chlorophenyl)-1,1- 
dichloro-2-methyl-1-propene, was obtained in 48 and 100 
percent conversions by the action of liquid bromine on 3- 
(p- chlorophenyl)- 1, 1-dichloro-2-methyl-1-propene. 
Bromination with N-bromosuccinimide gave the same com- 
pound in 95 percent conversion. 

The action of chlorine upon 3-(p-chloropheny]l)- 1, 1- 
dichloro-2-methyl-1-propene gave a new compound 3-(p- 
chlorophenyl)- 1,1,3,3-tetrachloro-2-methyl-1-propene in 
86.2 percent conversion. 

Twelve new substituted phenyl 3,3-dichloro-2-methyl- 
allyl ethers were synthesized with the following substitu- 
ents on the phenyl ring: hydrogen, 4-chloro, 2-chloro, 
2-methyl, 4-methyl, 4-bromo, 4-nitro, 4-phenyl, 2,4- 
dichloro, 2,3,4,5,6-pentachloro, 2-chloro-4-phenyl and 
2-methoxycarbonyl. The conversions were above 56 per- 
cent in all except two cases. 

A new amine, phenyl-3,3-dichloro-2-methylallylamine 
was obtained in 27.5 and 52.5 percent conversions by two 
different methods. 

A 3,3-dichloro-2-methylallyl group was substituted in 
the nucleus of various phenols by two methods. One 
method employed a Friedel-Crafts catalyst and the other 
method employed heat but no catalyst. Both ortho and para 
isomers were obtained by both methods. In most cases the 
yields were superior when the non-catalytic method was 
used. Two dichloromethylallyl substituents entered the 
ring at positions 2 and 6 when aluminum chloride was used 
with p-chlorophenol. 

A new allylic chloride, 1-chloro-2-dichloromethylene- 
cyclohexane, was synthesized in 59 percent conversion. 
This halide reacted non-catalytically with p-cresol and 
gave 2-(2-dichloromethylenecyclohexyl)-4-methyl phenol 
in a 19 percent conversion yield. 

Two non-catalytic reactions between 1,3-dichloro-2- 
butene and p-cresol gave 32.6 and 41.3 percent yields of 
2-(3-chloro-3-methylallyl)-4-methyl phenol. The same 
halide gave a brittle resin when reacted non-catalytically 
with p-chlorophenol. 

The only isolable product from reaction between p- 
cresol and 1,3-dichloro-2-methyl-1-propene was a clear 
red polymer. 104 pages. $1.30. MicA 55-1734 
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A KINETIC STUDY OF THE REACTIONS OF 
ETHYLENIMINES WITH SUBSTITUTED BENZOIC ACIDS 


(Publication No. 13,184) 


Donald Howard Powers, Jr., Ph.D. 
Brown University, 1955 


Two-Ethylethylenimine and 2,2-dimethylethylenimine 
react with substituted benzoic acids in chloroform, di- 
oxane, or acetonitrile to form in nearly quantitative yields 
products resulting from attack of the acid at the unsubsti- 
tuted carbon atom of the ring. The initial products are 
benzoate salts of 2-aminobutyl benzoates and 2-amino-2- 
methylpropyl benzoates, respectively. These benzoate 
salts can be converted to stable hydrochlorides of the 
amino-esters. In base, the benzoyl group migrates from 
O to N forming benzamides of 2-amino-1-butanol and 2- 
amino-2-methyl- 1-propanol. 

The rates of the reactions of p-nitrobenzoic, p-bromo- 
benzoic, benzoic, p-methylbenzoic, and p-methoxybenzoic 
acids with 2-ethylethylenimine and 2,2-dimethylethyleni- 
mines in dioxane have been determined. The analytical 
method involved conductometric titration with acid of re- 
action mixture samples in excess standard base. The re- 
actions were found to be first order in both acid and imine. 

Hammett p values of + 1.66 and + 1.50 were found for 
the reactions of 2-ethylethylenimine and 2,2-dimethyl- 
ethylenimine, respectively. These p values are interpreted 
as indicating that the rate determining step for these re- 
actions is a proton transfer or dependent on a proton 
transfer. 

The energies of activation for the reactions of 2-ethyl- 
ethylenimine with benzoic and p-nitrobenzoic acid have 
been found to be 17.0 and 16.8 kcal/mole, respectively. 
The entropies of activation for the same two reactions at 
45° were found to be -25 and -19 cal/deg/mole, respec- 
tively. 

Three ethylenimine benzoate salts have been made. 
2,2-Dimethylethylenimmonium p-nitrobenzoate and benzo- 
ate and 2-ethylethylenimmonium p-nitrobenzoate have 
physical and chemical properties similar to those of imine 
picrates. The rates of the reactions of p-nitrobenzoic acid 
with 2-ethylethylenimmonium p-nitrobenzoate at 25 and 35° 
are Slightly faster than the corresponding reactions of p- 
nitrobenzoic acid with 2-ethylethylenimine. 

92 pages. $1.15. MicA 55-1735 


REARRANGEMENT OF ETHERS 
(Publication No. 12,491) 


William Robert Proops, Ph.D. 
Columbia University, 1953 


Benzyl desyl ether has been synthesized and found to 
rearrange to a-benzylbenzoin under the influence of 1 N 
ethanolic potassium hydroxide. = 

Desy1 phenyl ether did not rearrange with methanolic 
potassium hydroxide but cleaved to benzyl phenyl ether 
and benzoic acid. 

Desyl p-nitrophenyl ether was synthesized and found to 
yield p-azobenzophenone and p-aminobenzophenone under 
the influence of methanolic potassium hydroxide. These 





products seem to have been formed by rearrangement of 
desyl p-nitrophenyl ether into a-p-nitrophenylbenzoin 
followed by further reactions which are discussed. 

The reaction of aqueous sodium carbonate with didesyl 
ether has been found to give benzil and desoxybenzoin. 

Ethyl mandelate benzhydryl ether was synthesized and 
found to rearrange to ethyl a,8,8-triphenyllactate under the 
influence of anhydrous ethanolic sodium ethoxide. 

Desyl phenyl ether has been shown to react with tri- 
phenylmethylsodium to give desoxybenzoin, phenol, tri- 
phenylmethyl peroxide, triphenylmethane, benzaldehyde and 
benzoic acid. This appears to be a new reaction. 

Phenylbenzoyldiazomethane has been found to react with 
benzoin in the presence of boron trifluoride to give a sub- 
stance C,,H,.O,. Evidence has been offered that this sub- 
stance is 2,5-oxido-2,3,5,6-tetraphenyldioxane. 

108 pages. $1.35. MicA 55-1736 


THE CRYSTAL STRUCTURE OF 
FERRIC ACETYLACETONATE, AN APPLICATION 
OF FOURIER SERIES TO 
CRYSTAL STRUCTURE ANALYSIS 


(Publication No. 12,637) 


Raymond Bradley Roof, Jr., Ph.D. 
University of Michigan, 1955 


The crystal structure of ferric acetylacetonate, 
Fe(C.H.O,),, has been determined from its X-ray diffrac- 
tion pattern. The crystals are orthorhombic with a 
= 15.471, b = 13.577, and c = 16.656 A. The unit cell con- 
tains eight molecules and the space group is Pbca. The 
trial structure was deduced by use of Harker sections, 
Patterson projections, and electron density projections. 
The Harker sections were used to find the position of the 
Fe atom. Patterson projections were used to determine 
the orientation of th Fe-O, octahedron. Electron density 
projections were used to distinguish between the various 
ways the carbon atoms can be attached to the Fe-O, octa- 
hedron. The approximate atomic coordinates were refined 
by a bounded projection of a partial three-dimensional 
Fourier summation, utilizing 775 experimental structure 
amplitudes. 

The experimental structure factors were fitted to an 
anisotropic temperature factor. X-rays which have been 
reflected from one set of planes may be reflected from 
another set of lattice planes which happen, by chance, to be 
in the correct orientation. These reflections are termed 
“double” reflections. By use of an anisotropic tempera- 
ture factor and the identification of “double” reflections 
the following interatomic distances were calculated; Iron- 
Oxygen 1.96 t 0.016, Oxygen-Carbon 1.27 + 0.022, Carbon- 
Carbon 1.39 + 0.023, and Carbon-Carbon 1.54 * 0.023 A. 
The iron-oxygen distance found is less than the normal 
ionic distance and explains the non-ionic properties of the 
compound as well as the relatively large stability of the 
molecule. The assumed octahedral character of the iron 
atom was confirmed as was the dynamic coordination com- 
plex model proposed for the organic radical. 

Intermolecular contacts are of an order signifying very 
weak Van der Waals forces. The closest approach of 
terminal carbon atoms between molecules is 3.78 A. for 
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molecules related by the a glide, 4.12 A. for molecules 
related by the b glide, and 5.08 A. for molecules related 
by the c glide. 

The crystal structure of ferric acetylacetonate thus 
consists of discrete molecules linked together in layers by 
weak Van der Waals forces. 

68 pages. $1.00. MicA 55-1737 


REACTIONS OF ETHYLENIMINES WITH ACIDS 
(Publication No. 13,187) 


Virginia Bogert Schatz, Ph.D. 
Brown University, 1955 


The three-membered ring of ethylenimines is stable 
toward basic reagents, but opens readily in the presence 
of acidic reagents with the cleavage of one of the carbon- 
nitrogen bonds. If the ring is unsymmetrically substu- 
tuted, two types of products may be obtained by reaction 
with an acid, HY: | 


RR’C - CH,-Y I 
NH, 


ead 
SS me - CH.-NH, I 


RR’C — CH, HY 
NH 





Three types of reactions of aliphatic-substituted ethylen- 
imines were Studied in the present work, and it was found 
that the direction of ring-opening depended on the nature 
of the substituents, the solvent, the acid, the nucleophilic 
character of the group Y, and sometimes the temperature. 
In the presence of an excess of aqueous hydrochloric 

acid, 2,2-dimethylethylenimine reacted to give two prod- 
ucts in combined yields of over ninety percent. 


(CH;) - CH.-Cl lil (CHs)2C - CH:2NH:2°HCl IV 
NH. HCl OH 


Ring-opening was found to occur both at the unsubstituted 
carbon atom to form the chloro-amine (III), and at the sub- 
stituted carbon by reaction with the solvent, water, to give 
the amino-alcohol (IV). A study of the yields of these 
products as a function of temperature and acid concentra- 
tion showed that the chloro-amine was favored in more 
concentrated acid and at lower temperatures. Formation 
of the amino-alcohol became an important competing re- 
action only in the more dilute acid (1 N.), and the yields of 
this compound increased at higher temperatures. A titra- 
tion method was developed for following the rate of forma- 
tion of chloro-amine, allowing calculation of approximate 
pseudo first order rate constants for each of the compet- 
ing processes. A value of 22.7 kcal./mole was found for 
the activation energy of the reaction to form the chloro- 
amine, and 24.1 kcal./mole for the amino-alcohol. The 
complete differentiation of product type with direction of 
ring-opening suggested that different mechanisms are re- 
sponsible for the formation of the two products. The effect 
of acid concentration on the rate of the chloro-amine re- 
action was interpreted to mean that this compound was 
formed by an S,2 mechanism. Since the amino-alcohol 





was formed by reaction of the imine with water rather than 
the more nucleophilic chloride ion, it was suggested that 
this reaction occurred by an Snl mechanism. In contrast 
to the formation of only the two products in an excess of 
hydrochloric acid, dimerization of 2,2-dimethylethylen- 
imine was found to be an important competing reaction when 
an equi-molar ratio of acid to imine was used. 

The second phase of this work concerned preparation 
and reactions of salts of 2,2-dimethylethylenimine. The 
presence of the gem-dimethyl group was found to stabilize 
this imine toward salt formation, and a stable hydrochloride 
salt could be prepared. That this was a monomeric Salt in 
which the imine remained intact was shown by reaction with 
a known ring-opening reagent, benzoic acid. To determine 
the effect of an initial positive charge on the imine ring, 
reactions of the picrate and 1-nitroethylnitronate salts of 
2,2-dimethylethylenimine with aqueous hydrochloric acid 
were Studied. The products, 1-chloro-2-amino-2-methyl- 
propane hydrochloride (III) and 1-amino-2- methyl-2- 
propanol hydrochloride (IV) were obtained in essentially the 
same yields from the imine picrate as found from 2,2-di- 
methylethylenimine alone. The 1-nitroethylnitronate salt 
showed a tendency to give higher yields of the amino- 
alcohol (IV) and lower yields of the chloro-amine (III). 

A study of the reactions of 2,2-dimethylethylenimine 
and 2-ethylethylenimine with benzoic acid constituted the 
third part of this work. It was found that benzoic acid 
caused ring-opening to occur quantitatively at the un- 
substituted carbon atom, giving f-amino benzoates 
(RR’C(NH,)CH,OCOC,H;). In the presence of base these 
products rearranged to give isomeric alcohol-benzamides 
(RR’C(NHCOC,H;)CH:2OH), but the amino-benzoates were 
recovered as their hydrochloride salts by treating the 
benzamides with hydrogen chloride. An attempt was made 
to find an accurate method for following the rate of re- 
action of 2,2-dimethylethylenimine with benzoic acid. It 
was possible to follow the rate of disappearance of benzoic 
acid by titration, but the results were not precise enough 
for a kinetic study. 83 pages. $1.04. MicA 55-1738 


SOME EFFECTS OF DIELECTRIC HEATING 
ON THE PROPERTIES OF A CORNSTARCH 


(Publication No. 13,031) 


Benjamin Augustus Simmons, Ph.D. 
Kansas State College, 1955 


As a result of a program concerned with the study of the 
properties of granular starch, one of the beliefs held was 
that if starch was heated fast enough in the presence of 
bound water it might be possible to effect changes not ob- 
tainable in other ways. It was thought that dielectric heat- 
ing might provide a means for carrying out this operation. 

Accordingly, a problem was outlined having as its pur- 
pose a study of the effects of dielectric heating on some of 
the properties of a cornstarch. The variables to be con- 
sidered were rate of heating, heating time, and moisture 
content of the starch. The properties to be measured were 
alkali number, iodine affinity, pasting characteristics, 
power factor, dielectric constant, temperature rise, and 
energy dissipated. 
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Little has been published concerning the dielectric 
heating of starch, though some work has been done in de- 
termining the dielectric properties of this well known 
carbohydrate. In no case has there been an attempt to 
correlate dielectric behavior with chemical properties. 

For carrying out this problem an Allis-Chalmers di- 
electric heater, model ED-3, was used as the heating 
source, and a condenser system for carrying out the heat- 
ing was fabricated. Provision was made for temperature 
measurement on one plate of the condenser, and the entire 
unit was shielded to prevent communication interference. 

In order to avoid the complications which would be in- 
troduced by use of a commercially produced cornstarch, 
the starch used in the latter stages of the work was milled 
from corn in this laboratory. Mild conditions were used, 
and a high grade cornstarch was obtained. 

It was found that the alkali number was changed 
markedly by the heating procedure. At constant moisture 
level, larger changes were observed at higher heating 
rates. The alkali number also was found to be a function 
of heating time, going through both maximum and mini- 
mum values in the course of the periods considered. The 
changes seemed to be correlated with temperatures, and - 
the temperatures at which the maxima and minima oc- 
curred were governed by the amount of water present in 
the granule. The effect of increased water content was to 
lower the temperature required for a given change to 


occur. 

The alkali number was interpreted as being a measure 
of the strain existing in the granule. The occurrence of a 
maximum followed by a minimum was held to be due to 
build up of the strain followed by a structural rearrange- 
ment allowing relief. Water was thought to aid in supply- 
ing energy for relaxation. Changes in the energy dissi- 


pated seemed to be correlated with stages at which 
rearrangements occurred. 

Iodine affinity values did not undergo large changes, 
but decreases of about ten per cent from the original were 
observed at some Stages of the heating. Viscosity results 
suggested that a metastable surface structure resulted 
from the heating. This underwent rearrangement during 
the gelatinization procedure, forming a more stable sur- 
face condition. The viscosity data also showed that heat- 
ing in the absence of water was undesirable. 

96 pages. $1.20. MicA 55-1739 


THE ANTHOCYAN PIGMENTS 
OF ZINFANDEL GRAPES AND WINE 


(Publication No. 12,737) 


Veto John Stasunas, Ph.D. 
The University of Connecticut, 1955 


The purpose of this research was to study further and 
improve the procedures developed by Sadow’ for the ex- 
amination of the anthocyan pigment mixtures in Zinfandel 
grapes (Vitis vinifera) and in Zinfandel wine. These pro- 
cedures include quantitative methods of isolation and sepa- 
ration of the pigment mixtures and methods of identifi- 
cation and estimation of each pigment in the mixtures. It 
was also the purpose of this research to study the same 
grape and wine samples studied by Sadow to detect 








possible changes in the pigment composition which might 
have occurred during storage of these samples. 

Several modifications were made in the procedures de- 
scribed by Sadow’ for working with these anthocyan mix- 
tures. The most important modifications were the use of 
lead subacetate in place of lead acetate as an anthocyan 
precipitant and the use of a longer chromatographic 
column’ than that used by Sadow. 

The anthocyan pigment mixtures were isolated from 
the Zinfandel grape skins and from the wine. The indi- 
vidual pigments were separated by column partition 
chromatography. Fourteen chromatographic bands were 
observed for both pigment mixtures. The rates at which 
these bands moved on columns (R-values) indicated that 
there were no qualitative differences in pigment compo- 
sition between the grapes and the wine. Optical density 
measurements were made of solutions of each eluted 
anthocyan band. The pigments in eight of the bands were 
identified as malvidin, malvidin monoglucoside, malvidin 
diglycoside, petunidin, petunidin monoglycoside, delphini- 
din, delphinidin monoglycoside, and delphinidin diglycoside. 
The pigments in the other bands were not completely iden- 
tified. Evidence was obtained that some of these bands 
contained more than one anthocyan or an anthocyan com- 
bined in an undetermined manner with some other sub- 
stance. Evidence was also obtained for the presence of at 
least one anthoxanthin pigment in the mixture. Methods of 
identification were largely those reported by Robinson and 
others.* Pure samples’ of synthetic malvidin, petunidin, 
and delphinidin chlorides were available for comparison 
studies. The sugar residue of the pigment identified as 
malvidin monoglucoside was positively identified as glu- 
cose by acidic hydrolysis of the anthocyanin and identifi- 
cation of the sugar by paper chromatography. The sugar 
residues of the other anthocyanins were not identified. 
Malvidin monoglucoside was the major pigment in the mix- 
tures. 

The results of these qualitative and quantitative analy- 
ses indicate that changes in the pigment content of Zinfan- 
del grape skins and Zinfandel wine have occurred since 
the time when these specimens were analyzed by Sadow.. 
A larger number of pigments is now present in both speci- 
mens. The total amount of pigment in the wine has de- 
creased. 

Procedures are described in detail for isolation, sepa- 
ration, identification, and quantitative estimation of the 
various anthocyans in wine or in grape skins. Experiments 
are also described which verify the quantitative nature of 
the isolation and separation procedures. 

As a preliminary to possible future separations of 
anthocyan mixtures, a 92-transfer countercurrent distri- 
bution of a mixture of synthetic malvidin, petunidin, and 
delphinidin was carried out. The techniques described by 
Craig and Craig* were used. The solvent system was the 
same phenol-toluene- 10% aqueous phosphoric acid system 
used for partition chromatography of anthocyan mixtures. 
An excellent separatio.:. of these three substances resulted. 

151 pages. $1.89. MicA 55-1740 
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ALSTONIA ALKALOIDS. IV. THE STRUCTURE OF 
ALSTONILINE. SOME FURTHER OBSERVATIONS 
ON THE STRUCTURE OF ALSTONINE. 


(Publication No. 8872) 


Stephen Lloyd Wythe, Ph.D. 
Columbia University, 1953 


Alstonia constricta bark contains at least two well de- 
fined alkaloids; alstonine, C2,;,H29N203, which has been ex- 
tensively investigated, and alstoniline, C2.2H,:gN203, which 
has received only cursory investigation. In this work a 
detailed study of alstoniline, together with some additional 
observations on alstonine, is presented. 

Reinvestigation of the extraction procedure showed 
that alstoniline is present in the bark as the hydrochloride, 
rather than as the free base, as had earlier been sup- 
posed. Because of its strongly basic character and tend- 
ency to hold water of crystallization very tightly, alsto- 
niline behaves like a quaternary base, and alstoniline 
hydrochloride may more properly be regarded as a quae 
ternary ammonium Salt. 

The work done on the aikaloid in an effort to determine 
its structure may be divided into four main phases. 

First, reactions were carried out on alstoniline designed 
to indicate the functional groups present; second; reactions 
were carried out designed to disclose the carbon skeleton; 
third, models compounds having chromophores similar to 
those postulated for alstoniline were synthesized; and 
finally, routes leading to the ultimate synthesis of proba- 
ble structure for alstoniline were investigated. 

The various reactions carried out on alstoniline indi- 
cated that a carbomethoxy group and an aromatic methyl 
ether were present, and that alstoniline probably contained 
a quaternary azomethine linkage (>C = N+). Alstoniline 
contains two double bonds reducible by hydrogen and the 
product, tetrahydroalstoniline, gives color tests typical of 
tetrahydro-8-carbolines. The ultra-violet spectrum of 
tetrahydroalstoniline suggests a methoxyindole system is 
present, while that of alstoniline is similar to ketoyo- 
brine (I). | 

On fusion with potassium hydroxide, alstoniline gives 
2-methylisophthalic acid. No recognizable basic frag- 
ments were isolated. 

The evidence indicated that alstoniline might have the 
same chromophore as an isoquinolinum salt joined toa 
methoxyindole residue. Accordingly, 2-(3-isoquinolyl)-3- 
methyl-6-methoxyindole methiodide (II) and its tetrahydro 
derivative (III) were synthesized, and their ultra-violet 
spectra proved very similar to those of alstoniline and 
tetrahydroalstoniline respectively. 

By virtue of its similarity with ketoyobyrine in spec- 
trum: and in its reaction in base, of the evidence from the 
various reactions, and the fact that II and III had similar 
spectra to alstoniline and tetrahydroalstoniline, the struc- 
ture (IV) is postulated for alstoniline. This structure has 
analogies in other alkaloids. 








Preliminary studies to lead to the synthesis of IV from 
3-methylisoquinoline were begun. 

Alstonine, the companion alkaloid to alstoniline, gives 
a tetrahydro-compound on reduction. In 20% sulfuric acid, 
this compound has been found to lose CO,, CH, and to gain 
H,O, and the reaction is interpreted as involving the hy- 
drolysis of an ester, cleavage of an ether linkage, and 
tautomerism on the resulting compound to a A-keto acid, 
which decarboxylates. 


CH; 








as the hydrochloride 
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ANTISPASMODICS: BASIC ESTERS OF SUBSTITUTED 
a-PHENYL- AND a-CYCLOHEXYLPROPIONIC 
OR ACETIC ACIDS AND 
OF SUBSTITUTED MALONIC ACIDS 


(Publication No: 12,536) 


Juanito Beltran Abcede, Ph.D. 
University of Michigan, 1955 


During this investigation a number of substituted a- 
phenyl- and a-cyclohexyl-f-hydroxypropionic acids, 
RR’C(OH)CHR’’COOH, were prepared (R and R’ = methyl, 
amyl, hexyl, tetramethylene, hexamethylene or 3-methyl- 
hexamethylene; R’’ = phenyl or cyclohexyl). The substi- 
tuted a-phenyl-f8-hydroxypropionic acids were obtained by 
the interaction of the chloromagnesium derivative of the 
chloromagnesium salt of phenylacetic acid, 


C,H;CH(MgCl)COOMgCl, 
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with the required ketone (Ivanov reaction). a-Phenyl-a- 
(1-hydroxycyclopentyl)acetic acid (a-phenyl-£, 8-tetra- 
methylene- §-hydroxypropionic acid) and a-phenyl-a-(1- 
hydroxycycloheptyl)acetic acid were hydrogenated cata- 
lytically to the corresponding a-cyclohexyl acids. 

With two exceptions, all of the 8-hydroxypropionic acids 
were converted into crystalline 6-diethylaminoethyl ester 
hydrochlorides by the use of the Horenstein- Pahlicke pro- 
cedure; the corresponding methobromides were also pre- 
pared. Crystalline salts could not be obtained from the 
B-diethylaminoethyl esters of a-phenyl-8-methyl- f-n- 
amyl-§-hydroxypropionic and a-phenyl-a-(1-hydroxy-4- 
methylcyclohexyl)acetic acids. The hydrochlorides and 
methobromides of the £-(1-heptamethylenimino)ethyl 
esters of diphenylacetic, diphenylhydroxyacetic and a- 
phenyl- a-(1-hydroxycycloheptyl)acetic acids, and of the 
B-(1-octamethylenimino)ethyl esters of diphenylacetic and 
diphenylhydroxyacetic acids were synthesized. 

The bis(8-diethylaminoethyl) esters of substituted 
malonic acids, RR’C(COOCH.CH.NEt,). (R or R’ = hydro- 
gen, n-propyl, n-hexyl, cyclopentyl, cycloheptyl or 
phenyl), in the form of their hydrochlorides and metho- 
bromides, were prepared. The substituted malonic acids 
were obtained by the malonic ester synthesis. Some diffi- 
culty was experienced in the introduction of the second 
substituent into the diethyl monosubstituted malonate. 
Since the free disubstituted malonic acids readily under- 
went partial decarboxylation, the diethyl disubstituted 
malonates were hydrolyzed to the dipotassium salts of the 
corresponding acids; these salts reacted with B-diethyl- 
aminoethyl chloride to form the desired esters which were 
then converted into their hydrochlorides and metho- 
bromides. 

The basic esters described in the dissertation are to be 
tested for antispasmodic activity in another laboratory. 

99 pages. $1.24. MicA 55-1742 


A STUDY OF EMULSIFICATION 
WITH ULTRASONIC WAVES 


(Publication No. 12,710) 


Harold Mumby Beal, Ph.D. 
The University of Connecticut, 1955 


An attempt was made to study and evaluate some of the 
factors which must be taken into consideration in emulsi- 
fication with ultrasonic energy. 

Four oils were selected for the investigation; Nujol, 
Light Liquid Petrolatum U.S.P., Cottonseed Oil U.S.P. and 
Rectified Turpentine Oil N.F. Six emulsifying agents were 
used as emulsifiers; Hard Soap U.S.P., Polyethylene 
Glycol 400 Monostearate U.S.P., Polysorbate 80 U.S.P., 
Sodium Lauryl Sulfate U.S.P., Acacia U.S.P. and Traga- 
canth U.S.P. 

Emulsions were prepared by exposure to ultrasonic 
waves with a frequency of 300 kilocycles. The generator 
output in the sound chamber was approximately 95 watts 
acoustical energy. Exposure times were set at 3, 5, 71/2, 
10, 20 and 30 minutes. 

A globule counting method was used for the determi- 
nation of the ‘root mean cube diameter” of the globules 
and the total interface per milliliter of oil emulsified. 





The stability of the emulsifying agents exposed to ultra- 
sonic waves was investigated. It was found that since some 
of them are affected by ultrasonic energy this instability 
must be considered in the selection of an emulsifying agent 
to be used in emulsification with ultrasonic waves. 

An investigation of the effect of the type of exposure 
chamber upon emulsification was conducted. Those cham- 
bers of cellulose acetate and a Pyrex test tube with the 
bottom replaced by a thin brass diaphragm proved superior 
to glass test tubes usually employed in emulsification with 
ultrasonic waves. 

Orientation of the exposure chamber above the vibrating 
crystal was shown to be important in emulsification with 
ultrasonic waves. Emulsification was best at points where 
an exact number of half wave lengths separated the bottom 
of the exposure chamber and the quartz crystal. 

A rise in temperature has been reported unfavorable to 
emulsification by ultrasonic waves. This investigation in- 
dicated that a rise in temperature favored emulsification of 
oils through lowering of their viscosities. 

It was shown that exposure time plays a role in emulsi- 
fication with ultrasonic waves. With increased time of ex- 
posure up to thirty minutes there was a decrease in ‘root 
mean cube diameter” of the globules in the emulsion. 

The size of the sample selected for exposure to ultra- 
sonic waves was shown to be important. Emulsions made 
in 20 c.c. quantities were considerably superior to those 
made in 40 c.c. amounts. 

A comparison of the six emulsifying agents used in the 
investigation indicated their effectiveness in emulsification 
with ultrasonic waves to be in the following order: 

. Hard Soap U.S.P 
. Polyethylene Glycol 400 Monostearate U.S.P 
. Polysorbate 80 U.S.P. 
. Acacia U.S.P. 
. Sodium Lauryl Sulfate U.S.P. 
Tragacanth U.S.P. 
68 pages. $1.00. MicA 55-1743 


SULFUR DERIVATIVES OF THYMOTIC ACID 
(Publication No. 12,739) 


Arnold Urdang, Ph.D. 
The University of Connecticut, 1955 


During recent years, considerable emphasis has been 
placed on the pharmacological and bactericidal action of 
the sulfhydryl group. o-Thymotic acid, and certain of its 
derivatives, possess bactericidal action and it seemed 
logical to combine these factors in a new compound, 
namely, thiothymotic acid. 

It was decided to synthesize a series of compounds 
having the above-mentioned functional groups with the pos- 
sibility that such compounds would result in synergism 
between the sulfhydryl moiety and thymotic acid residue. 

An attempt was made to prepare o-thiothymotic acid 
through the sulfuration of o-thymotinic acid by heating it 
with phosphorous pentasulfide. When this failed, the car- 
boxylation of thiophenol was undertaken to determine the — 
possibility of producing thiosalicylic acid. Had this proven 
successful, carboxylation of thiothymol would have been 
attempted with the hope of producing o-thiothymotic acid. 

The results obtained from these experiments indicate 
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that the thiothymotic acid cannot be prepared under the 
conditions employed. They further show that the Kolbe- 
Schmidt reaction probably will not take place when using a 
mercaptan in place of the corresponding phenol. 

Cymene-2- and cymene-3-carboxylic acids were pre- 
pared with the intention of chlorosulfonating these acids 
and reducing them to the corresponding mercaptans. 
Chlorosulfonation of the acids was unsuccessful when at- 
tempted under various conaitions of time and temperature. 

The reason for failure is not clear and it is felt that 
further investigation of this reaction would be worthwhile. 

Chlorosulfonation of o-thymotic acid was accomplished 
with the formation of 6-(chlorosulfonyl)-3-hydroxycymene- 
2-carboxylic acid. From this compound the following re- 
lated derivatives were produced:- 

a. 6,6’Dithiobis(3-hydroxycymene-2-carboxylic acid) 
as well as the silver and mercuric salts. 

b. 3-Hydroxy-6-mercaptocymene-2-carboxylic acid 
and the sodium, zinc, barium, ferrous, silver, mercuric 
salts as well as the methyl and ethyl] esters. 

c. 3-Hydroxy-6-methylmercaptocymene-2-carboxylic 
acid and the silver and mercuric Salts. 

d. 6-Ethylmercurithio-3-hydroxycymene-2-carboxylic 
acid. 60 pages. $1.00. MicA 55-1744 
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A STUDY OF CHLOROPHYLLS: I. ELECTRONIC 
SPECTROSCOPY OF PORPHYRIN- LIKE MOLECULES. 
II. EXCHANGE AND BIOSYNTHESIS OF 
PLANT PIGMENTS USING Mg” AND C”™. 


(Publication No. 12,494) 


Ralph Sherman Becker, Jr., Ph.D. 
The Florida State University, 1955 


PART I 


The low temperature light emission properties of 
several metallo-phthalocyanines and porphyrins were 
studied and shown to be in agreement with interpretation 
based on spin-orbital coupling in molecules. Wavelengths 
and estimation of lifetimes are given for both fluorescent 
and phosphorescent emissions. A difference in the spin- 
orbital interaction for the Zn derivatives of etioporphyrin 
II and phthalocyanine was found. This was interpreted in 
_ terms of charge density change on the pyrrole-N atoms 
and the effective penetration of the m-electrons into the 
field of the perturbing metal ion. 

The phosphorescehce of chlorophyll b, reported earlier 
by Calvin and Dorough (1) and disputed by later workers, 
(2) was verified as a bona fide emission. The phospho- 
rescence is located at 8650A and was proved by spectro- 
scopic means to be most probably the lowest triplet- 
singlet emission. 

A method is proposed for the deduction of spatial con- 
figuration and prediction of spectra in certain types of 
metal complexes. 








PART II 


A new longer lived radioactive isotope of Mg, Mg”*, was 
used as a tracer in chlorophyll systems. It was found that 
pure chlorophyll a and b either when separated or mixed 
did not exchange or associate Mg”. 

When Mg”* and C** were used simultaneously as tracers 
as part of a nutrient solution for growing algae, both were 
incorporated. The ratios of Mg”® and C’* activities incor- 
porated into chlorophylls a and b were the same within ex- 
perimental error. The ratios of activities in chlorophyll a 
to chlorophyll b were both approximately 2.5. The usual — 
ratio of chlorophyll a to b in this algae is approximately 2.5. 

The incorporation of Mg* was interpreted as being due 
to biosynthesis. 

It was noted that the rate of translocation of Mg* ina 
plant was extremely rapid compared to the rate of incorpo- 
ration; no incorporation of Mg* by a pigment molecule was 
found, 
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ROTATIONAL ENERGY TRANSFER UPON COLLISION 
_ (Publication No. 12,486) 


Robert Hyman Brout, Ph.D. 
Columbia University, 1953 


A phenomenological treatment of sound dispersion in 
gases has been presented, followed by a special application 
of the two state gas applied to rotational activation effi- 
ciencies upon collision. 

In the phenomenological equations, it was found that the 
deviation population of the it? state from equilibrium could 
be expressed: 


nj = 6BNi[ - Drije;(Nj/Ni) - €i] 


where r;; depends upon the frequency of sound. This is to 
be compared with the value of nj; if equilibration was in- 
stantaneous, viz. 


nj = dBNi (€ - €3) 


As 2 n; = 0, it is readily seen that 
a he e(Nj/N) = € 
9 


Essentially rjj gives us a new weighting of the populations 
of the energy levels, a weighting other than the Boltzmann 


factor. 
We may, then, also define a heat capacity in terms of 


this weighting. 
C = - (1/KkT’) (1/N) Dni €i 
= (1/kT’) (1/N) [= e? NP + P Ti; €; Nj ] 
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This is to be compared with the equilibrium expression 


C = (1/kT*\(e? = €”) 


These equations were developed in detail for the two 
state gas where it was found in agreement with previous 
work in the field, that 


C = Cog/1 +19" 


where 


r= constant x YN 


where N is the number density /cm* and Y is the proba- 
bility of deactivation. It is readily seen that an absorption 
maximum occurs at WJ = T’,” 

Effects of thermal relaxation were compared with vis- 
cous and heat conductive effects; the latter were found 
negligible by comparison with the former. 

A study of rotational deactivation in H, then followed. 
One of the molecules was replaced by a mass point and the 
potential of the other was expanded in a series of even 
spherical harmonics, only the P, and P, terms being re- 
tained. It is the P, term which induces transitions; this 
was used as a perturbation of the potential Vp. 

The potential V, is the governing potential if only 
elastic collisions occur, As we are dealing with massive 
particles, V, exerts a considerable distortion on the inci- 
dent wave. When this distortion was neglected (i.e. the 
Born approximation), the transition probability was too 
high. When distortion was included, the calculated tran- 
sition probability agreed fairly well with the experimental 
data. Though the best approximate distortion potential is 
an exponential behavior, for thermal energies, it was found 
that the region of varying potential was about one wave 
length long; hence a good approximation to the distortion 
potential is a billiard ball, which potential was used. 

Whereas the transition probability is rather insensitive 
to the type of distortion (the important effect being that the 
incident wave should recognize a turning point), it is quite 
sensitive to the perturbing potential V,, hence the expo- 
nential behavior was retained for V,. 

Calculations revealed a rotational. deactivation proba- 
bility for H, of 3 x 10°° which indicates a classically un- 
expected perseverance of rotation upon collision. Only in 
Ho where the levels are sufficiently widely spaced can one 
expect such an effect. Even in D, the transition proba- 
bility is raised by at least an order of magnitude. 
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AN INVESTIGATION OF 
SOME RHEOLOGICAL PROPERTIES OF SODIUM 
CARBOXYMETHYLCELLULOSE BY THE FALLING 
SPHERE METHOD 


(Publication No. 12,674) 


Grafton D. Chase, Ph.D. 
Temple University, 1955 


The non-Newtonian behavior of aqueous solutions of 
sodium carboxymethylcellulose was studied by the falling 
sphere viscometer. Stokes’ equation, used to calculate 
the viscosity, was discussed and the experimental limi- 
tations imposed thereon indicated. 





Solutions were compared under conditions of equal 
shearing stress and also of equal shearing rate. Lamb’s 
equation was used for calculating shearing stress. Experi- 
mental evidence for the validity of Lamb’s equation is pre- 
sented which incidentally invalidates the Pasinskii- 
Rabinovich shearing rate equation. 

To isolate the rheological behavior of the solute from 
that of the solvent, relative viscosities were employed. 
Thus confusion resulting from the temperature dependence 
of the activation energy for viscosity for water was elimi- 
nated. 

The prediction of Bestul and Belcher, that for non- 
Newtonian fluids the temperature variation of viscosity is 
greater at fixed shearing stress than at fixed rate of shear, 
has been shown to be valid for the case of aqueous sodium 
carboxymethylcellulose solutions. 

Contrary to the common practice of Comparing viscosi- 


ties of non-Newtonian systems either at fixed rates of shear 


or at fixed shearing stress, it has been proposed to com- 
pare such systems at equal rates of work input per unit 

volume (i.e. power input per unit volume) of the solution. 
This type of comparison is shown to be more logical and 


that the work input per unit volume per unit of time is equal 


to the product of the shearing force and shearing rate. 

When relative viscosities were compared at constant 
work input per unit volume per unit of time, the activation 
energies were found to be independent of temperature. 
Comparisons of the viscosity of the solution, rather than 
relative viscosity, or comparisons at fixed shearing stress 
or shearing rate showed a definite dependence of activation 
energy on temperature. 

Applying the hydrodynamic approach to a study of the 
structure of these solutions (a method employing certain 
measurable criteria related to structure) a mechanism has 
been proposed relating structure to the flow properties of 
sodium carboxymethylcellulose solutions. The primary 
structure proposed was that of unordered aggregates with 
adsorption of solvent by solute molecules playing an almost 
equally important role. At low values of work input effects 
caused by Brownian motion are indicated. 

The conclusions regarding structure, arrived at from 
the hydrodynamic approach, have been calculated and re- 
lated to the structure. In addition, thermodynamics indi- 
cates a transition temperature above which unordered 
aggregates are presumably completely dispersed. 
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INFRA-RED MICROSPECTROSCOPY: THE INFRA-RED 
SPECTRUM OF s-LACTOGLOBULIN 


(Publication No. 12,487) 
George Aristo Contos, Ph.D. 
Columbia University, 1953 


1. The principal object of the research summarized below 


was to obtain polarized infra-red spectra of B-lactoglobulin, 


a milk protein, in an attempt to determine whether the 
characteristic absorbing groups in this protein (>N-H, 
>C=O) have a preferred spatial orientation. This informa- 
tion would be a valuable supplement to x-ray studies in the 
eleucidation of the structure of proteins. 

2. However, because even the larger crystals of 
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B-lactoglobulin measure only about 0.5 mm. on edge, (a 
spectacular size, considering that crystals of other pro- 
teins are rarely 1/10 as large), it was necessary to con- 
struct a condensing system to obtain the spectra of these 
small crystals without the use of unduly large slits. 

The condensing system is designed to be used with a 
Perkin-Elmer Model 12B Spectrometer and consists of 
two spherical mirrors placed after the monochromator to 
avoid undue heating of the sample. The reduction of the 
source in the image plane is about 10 times, the practical 
limit. The theoretical limit is shown to be set by the 
optics of the spectrometer which allows for a maximum 
reduction of 17:1, if all the available energy is to pass 
through the image plane. 

Spherical aberrations are largely removed by the in- 
troduction of a flat NaCl plate of the proper thickness 
placed between the condensing mirror and the image plane. 

Comparison of the above system with the Schwarzchild 
mirror systems previously employed in infra-red micro- 
scopes indicates that image definitions are comparable but 
the field of the Schwarzchild systems is definitely smaller. 
3. The question whether the introduction of the condensing 
system into the optics of the spectrometer would affect the 
appearance of the spectra obtained was resolved by study- 
ing the spectra of polyethylene and androsterone crystals 
with and without the aid of the condensing system. The 
spectra obtained were essentially identical, independent of 
the method of observation. 

Further, when androsterone crystals were studied with 
polarized light, the spectra obtained with and without the 
aid of the condensing system were again essentially iden- 
tical, indicating that the absence of a well-defined plane of 
polarization (resulting from the use of the condensing sys- 
tem) does not significantly alter the appearance of the > 
spectra obtained. 

4. Because of their thickness, the 6-lactoglobulin crystals 
described above were completely opaque, but it was found 
possible to reduce these crystals to 40-50U by employing 
a microtome much like a carpenter’s plane — the shavings 
were discarded. By this means acceptable spectra were 
obtained, though crystal thicknesses of 10u¢would have re- 
sulted in far better resolved bands. It was not found possi- 
ble to obtain crystals of this thickness as the crystals 
shattered under the impact of the microtome blade when it 
was attempted. 

0. The infra-red spectra of these crystals showed no 
polarization effects though they showed marked birefring- 
ence in the visible region, which indicates no preferential 
spatial orientation of the>C=O or >N-H groups. This re- 
sult, however, is not conclusive because the almost com- 
plete absorption of the energy in the wavelength regions of 
interest made it difficult to detect changes in absorption 
when the plane of polarization of the light was rotated 90°. 
Thinner crystals must be studied for confirmation of the 
conclusion. 

6. Significant differences were found between the spectra 
of single crystals and the spectra of the same crystals 
when these were pulverized into a fine powder. Two 
sharp definite bands were found in the vicinity of 1700 
cm _ in the spectrum of the single crystal, but only one 
broad band in the powdered sample. Further, a strong 
band found in the powder at 1550 cm™ was much weaker in 
the single crystal. 

All attempts to explain the origin of the differences in 
these spectra have been unsuccessful. 
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A STUDY OF THE DIELECTRIC CONSTANT 
AND TEMPERATURE DEPENDENCE OF THE 
EQUIVALENT CONDUCTANCE OF ELECTROLYTES 
AT INFINITE DILUTION. 

Il. TETRAETHYLAMMONIUM BROMIDE IN 
THE WATER-METHANOL SYSTEM. 

Il, TETRAETHYLAMMONIUM PICRATE IN 
THE WATER-METHANOL SYSTEM. 


(Publication No. 12,411) 


Norman George Foster, Ph.D. 
University of Arkansas, 1955 


Major Professor: Edward S. Amis 


The equivalent conductance of tetraethylammonium bro- 
mide and tetraethylammonium picrate in the concentration 
range of 2 x 10™" to 4 x 107° equivalents per liter has been 
measured at 25.00°, 35.00°, and 45.00° in pure water, pure 
methanol and water- methanol mixtures of 20, 40, 60 and 80 
mole percent methanol. 

From the measured equivalent conductance (A), the 
equivalent conductance at infinite dilution (Ao) in each of 
the solvents at each temperature was obtained by graphical 
extrapolation of the data. The values of es for water 
agree well with those reported elsewhere in the literature. 
The values of A,” for methanol appear to be self- 
consistent for this work. Values of A, in methanol for 
tetraethylammonium bromide and tetraethylammonium 
picrate were found to be, 117.4 and 108.3, respectively. 

The plots of A versus {C obey the Kohlrausch Law, 
but the slopes found are (with the exception of water at 
25.00°) not in agreement with the Onsager theoretical 
slopes. A somewhat better agreement with theory in the 
middle portions of the solvent composition range appears 
fortuitous. 

A minimum in the A, versus solvent composition curve 
occurs at all three temperatures investigated for both so- 
lutes. For the tetraethylammonium picrate the minimum 
in A, occurs at a composition corresponding to a maximum 
in the curve for viscosity versus solvent composition. The 
bromide minimum does not occur at this point. 

A complex dependence of A, upon the viscosity is evi- 
dent for tetraethylammonium bromide in the water- 
methanol system. The dependence of A, for tetraethyl- 
ammonium picrate upon viscosity is simpler. 

A non-linear dependence of A, upon temperature with 
varying solvent composition exists for tetraethylammonium 
bromide in water-methanol. The tetraethylammonium pic- 
rate shows an almost linear dependence of A, upon temper- 
ature with varying solvent composition. 

A complex dependence of A, upon the dielectric con- 
stant of the medium exists for both solutes in the water- 
methanol system. 

An examination of Walden’s Rule and modifications 
thereof to account for changing dielectric constant dis- 
closes that all may be useful. The picrate solute permits 
one to define approximately what ideal behavior for the 
Walden product should be and predicts the behavior of each 
modification. It is postulated that deviations from pre- 
dicted behavior are due to selective solvation of the ions 
involved. 

An examination of Kohlrausch’s Law for the bromide 
and picrate shows a failure of the law to hold with changing 
solvent composition. This is not unexpected if selective 
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solvation of the anions occurs. It is to be noted that most 
previous workers have stressed the selective solvation of 
cations as being very important. It is believed that our 
data show selective solvation of anions. 

A relationship between AA, and A D for constant vis- 





is approxi- 


cosity pairs is presented. The ratio (4 i 


0 
D? n 
mately constant for each solute, and approaches zero for 
the picrate solute. Qualitatively the magnitude of this 
ratio might indicate the relative size of the solvation 
sphere of the anions. 

A similar relationship between AN, and An fora 
constant AT at a given solvent composition indicates that 





is not a constant for either solute and, hence 


that “., does not depend solely on the viscosity of the 
medium. 
3 A general conclusion from this investigation is that, due 

to selective ionic solvation, any investigation of the effects 
of dielectric constant, viscosity and temperature on limit- 
ing conductance should involve the limiting conductances 
of ions, rather than those of the electrolytes. 

121 pages. $1.51. MicA 55-1749 


A LIGHT SCATTERING INVESTIGATION 
OF ENZYME-PROTEIN INTERACTION 


(Publication No. 12,679) 


Martin J. Kronman, Ph.D. 
Temple University, 1955 


In the course of the investigation of the interaction of 
pepsin with serum albumin, it was found that the enzyme 
was readily surface denatured with subsequent aggregation. 
The average molecular weight of pepsin as obtained by the 
light scattering method was found to be 34.8 + 0.87 x 10°. 
Since light scattering gives a weight average molecular 
weight, the above value probably represents an upper 
limit for the “pure” enzyme. The necessity of handling 
pepsin solutions with extreme care to prevent surface de- 
naturation was demonstrated. 

The interaction of serum albumin and pepsin was 
studied in the pH range 4.00 to 5.00 as a function of en- 
zyme, substrate and salt concentration. Light scattering 
measurements showed that large spherical particles with 
radii in excess of 1000 A were being formed at early 
stages of the proteolytic reaction. Digestion and particle 
formation were demonstrated as occurring simultaneously. 
Spherical radii of these large particles were found to be 
relatively constant with variation in the experimental 
parameters. 

A similar experiment with the system ovalbumin-pepsin 
showed that no formation of large particles occurred, al- 
though digestion was observed. 

Three mechanisms were advanced to explain the for- 
mation of the particles in the serum albumin-pepsin sys- 
tem. The first, the formation of enzyme catalyzed synthe- 
sis products, was discounted, since it could not explain all 
the observations. The other two mechanisms were shown 
to be consistent with the results obtained in this investi- 
gation, as well as those of other investigators. These 





were respectively aggregation of albumin degradation 
products and aggregation of enzyme-catalyzed denatured 
albumin. 281 pages. $3.51. MicA 55-1750 


PART I: THE FARADAY EFFECT 
OF SOME HYDRAZINE SOLUTIONS. 
PART II. THE KINETICS OF THE HIGH PRESSURE 
OXIDATION OF 2-METHYL-2-NITROPROPANE 
WITH NITRIC ACID. 


(Publication No. 12,727) 


Robert William Lambdin, Ph.D. 
The University of Connecticut, 1955 


An investigation of the Faraday Effect of solutions of 
hydrazine in water, methanol and ethanol was made in an 
attempt to detect hydrogen-bonded compounds indicated by 
freezing point studies. Verdet Constants, refractive in- 
dices and densities of all three systems were measured 
and Molecular Verdet Constants and molar refractions 
were calculated. 

In the hydrazine-water system, there was good agree- 
ment with the results of thermal analyses where compounds 
were found at hydrazine mole fractions of 0.333, 0.500 and 
0.667. Breaks in the plots of Verdet Constant, refractive 
index and density against concentration were found at the 
Same mole fractions. 

In the other two systems, although freezing point 
studies show compounds of N2H,-2CH;,0OH and N2Hs-4CHsOH, 
no compounds were indicated by any of the methods in the 
present study. In the case of hydrazine-ethanol, a com- 
pound, N,H,-2C,H.OH, is indicated by thermal analyses, but 
a compound, N.H,-C.H.OH, is detected by all three meas- 
urements in this investigation. 

It appears, from the results of this research and a re- 
examination of the data taken in the acetic acid-water sys- 
tem, that the Verdet Constant does have some value in de- 
tecting hydrogen-bonding, while the more stringent tests 
for compound formation will still be the Molecular Verdet 
Constant and Magnetic Rotatory dispersions plotted as 
functions of concentration. 

In Part II, the high pressure oxidation of 2-methyl-2- 
nitropropane with 95% nitric acid was investigated by 
applying the strand burning technique. 

Studies of the pressure dependency of the consumption 
rates of fuel mixed with 0.5, 1.0 and 1.25 times the amount 
of nitric acid required for complete oxidation were made. 
It was found that turbulent burning and the sharp break in 
rate which is associated with turbulence started at pres- 
sures of 2250, 1370 and 1600 p.s.i.g., respectively. 

An investigation of the effect of varying the amount of 
nitric acid from 0.5 to 1.25 times that needed for complete 
combustion was made. It was found that the oxidation is 
apparently first order with respect to nitric acid concen- 
tration over that portion of the fuel rich range where the 
log rate-log concentration plot gives a straight line. These 
studies also show a pronounced maximum at the stoichio- 
metric composition with a symmetrical dropping of the 
rate on both sides. 

The effect of varying the pre-ignition temperature was 
studied. From this, it was possible to calculate an energy 
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similar to an activation energy. The value of this energy 
is 444 calories. The low value of the energy is probably 
caused by a tendency to decompose spontaneously. 

A comparison of the data taken in this study with those 
taken in the nitroethane-nitric acid and 2-nitropropane- 
nitric acid systems was made. It appears that using the 
Same oxidizer and systematically changing the fuel by sub- 
stituting a methyl group for a hydrogen on the nitro carbon 
causes an increase in the rate and a decrease in the break 
pressure. 117 pages. $1.46. MicA 55-1751 


X-RAY STRUCTURE STUDIES OF RHODANINE 
AND NICKEL SALICYLALDOXIME 


(Publication No. 12,837) 


Arthur Eugene Lessor, Jr., Ph.D. 
Indiana University, 1955 


The crystal structure of rhodanine has been studied by 
means of x-ray diffraction. The unit cell is monoclinic 
with a = 10.02 A., b = 7.67 A., c = 7.28 A., and B = 102° 38’. 
The space group is P2,/n with four molecules per unit cell. 

Attempts to solve the three-dimensional structure by 
both direct and indirect methods have proven unsuccessful. 
A Patterson projection on the (010) plane and a Harker 
section at v = 1/2 furnished evidence which led to the de- 
duction of two possible trial structures, both of which have 
nearly the same correlation coefficient, R. Efforts to de- 
cide which of the trial structures was correct were based 
On successive Fourier refinements and bounded projec- 
tions. Calculation of “error” syntheses, using the values 
of Fo - F. as Fourier coefficients, also led to inconclusive 
results. 

Harker-Kasper inequalities were applied to the (hO¢ ) 
data in an attempt to determine the signs of the structure 
factors directly. The magnitudes of the unitary structure 
factors limited the number of signs determined in this 
manner to four. 

Study of the (hO¢ ) data and the calculated structure 
factors indicated that one of the proposed trial structures 
better fits the observed data. 

The crystal structure of nickel salicylaldoxime has 
been re-examined, using Mo K,, radiation to minimize 
absorption effects and reduce K electron dispersion. The 
a axis repeat distance has been more precisely determined 
to be 13.83 &. 

More accurate values of the atomic scattering factors 
of carbon, nitrogen, and oxygen has been used in the 
structure factor calculations. The correlation coefficient, 
R, has been reduced to 0.19 for the complete three- 
dimensional data observed with Cu Ky, radiation. R for the 
Mo K, data has been determined to be 0.15 for the (hO¢ ) 
and (hkO) zones. 

The thermal vibration of the nickel atom was found to 
be less than that of the organic part of the molecule. The 
isotropic temperature factor coefficient, B, was deter- 
mined to be 1.50 for the nickel atom and 2.85 for the or- 
ganic part of the molecule. 

The molecule was found to be essentially planar, the 
maximum deviation from the least-squares-best plane 
being 0.05 A with the average deviation being 0.02 A. Some 
distortion of the expected square configuration of bonds 


around the nickel atom was found. The intermolecular 
forces are of the van der Waals type. Interatomic dis- 
tances and bond angles have been calculated. 

77 pages. $1.00. MicA 55-1752 


AUTOMATIC LIMITED POTENTIAL ELECTROLYSIS 
USING AN ELECTRONIC COULOMETER 


(Publication No. 12,839) 


Ernest Lynne Martin, Jr., Ph.D. 
Indiana University, 1955 


An electronic instrumental circuit was constructed, 
tested and used to perform automatic limited potential 
electrolyses. An electronically regulated constant-current 
source capable of supplying currents from five to one hun- 
dred milliamperes was used to furnish current to a cell 
circuit consisting of a 7000 microfarad capacitor con- 
nected in parallel with the working and auxiliary elec- 
trodes. The potential difference between the working elec- 
trode and a saturated calomel reference electrode was 
applied to the input terminals of a Schmitt trigger circuit. 
The tripper circuit limited the potential of the working 
electrode at a predetermined value by operating a DPDT 
relay connected between the current source and the cell 
circuit. During electrolysis, the applied constant current 
charged the capacitor and the reaction proceeded at a con- 
stant rate. When concentration over potential caused the 
potential of the working electrode to reach the predeter- 
mined value, the relay opened the current source to cell 
circuit and the capacitor furnished current to maintain the 
electrolysis. When the potential of the working electrode 
had decreased sufficiently, the relay closed the current 
source to cell circuit and the applied constant current re- 
charged the capacitor. The tripping process was repeated 
until the concentration of electroactive species was re- 
duced to a value consistent with the predetermined limiting 
potential. The timing circuit employed a controlled 
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frequency electronic switch to deliver a signal to a scaler 
and the timing circuit was connected in unison with the 
current source to cell circuit through the DPDT relay. By 
measuring the time that the constant current was applied 
to the cell circuit, the concentration of electroactive spe- 
cies was calculated by using Faraday’s law. 

The limited potential electrolysis method was used to 
deposit silver and copper on a platinum cathode, oxidize 
iodide ion to iodine and reduce ferric ion to ferrous ion. 
The results (see preceding page) were obtained using a 
platinum working electrode and either a reversible or an 
irreversible auxiliary electrode. 

The instrumental circuit was used to perform primary 
coulometric titrations of chloride and bromide ions with 
electrolytically generated silver ion. 

A theoretical treatment involving the diffusion layer 
concept is used to correlate limited potential coulometry 
with controlled potential coulometry. The sources of 
possible errors in the limited potential instrumental cir- 
cuit are discussed, and several methods of improving the 
instrumental system are proposed. 

99 pages. $1.24. MicA 55-1753 


PART I: THE DISSOCIATION CONSTANTS OF SALTS 
IN DIOXANE-WATER MIXTURES AT 25’. 
PART II: THE PHYSICAL PROPERTIES OF SOME 
SOLUTIONS OF SALTS IN BROMINE. 


(Publication No. 13,177) 


Philip Laurent Mercier, Ph.D. 
Brown University, 1955 


PART I 
THE DISSOCIATION CONSTANTS OF SALTS 
IN DIOXANE-WATER MIXTURES AT 25° 


The equation relating the dissociation constant of an 
electrolyte to the dielectric constant of the solvent medium 
and the absolute temperature has been developed by 
Bjerrum. In Bjerrum’s equation, the dissociation constant 
is related to an empirical parameter, a, which may be in- 
terpreted as the distance of closest approach of two ions. 

In 1933, Fuoss and Kraus developed a method for ob- 
taining dissociation constants fromconductance measure- 
ments. They measured the conductance of tetraisoamyl- 
ammonium nitrate in dioxane-water mixtures and from the 
dissociation constants obtained were able to calculate 
values of a. Since most of their measurements were made 
at low dielectric constants, no definite conclusions could 
be drawn as to the nature of the variation of a with dielec- 
tric constant. Recently, Martel has made precision meas- 
urements of the conductance of salts in dioxane-water 
mixtures and found that a increased with decreasing dielec- 
tric constant. However, his measurements were not made 
to low enough dielectric constants to determine conclu- 
sively the nature of the variation. Accordingly, conduct- 
ance measurements, similar to those made by Martel, 
were made to lower dielectric constants. The salts used 
in this investigation were tetrabutylammonium bromide 
and tetramethylammonium picrate. 

The procedure used in making the conductance meas- 
urements was the one developed by Daggett and Bair. The 





procedure used for making up the dioxane-water mixtures 
was the one developed by Martel. The salts were prepared 
and purified by conventional means. 

The results of the conductance measurements were 
used to calculate dissociation constants by the Fuoss-Kraus 
method as modified by Martel. The a values obtained 
from these measurements were found, in general, to in- 
crease with decreasing dielectric constant. From the dis- 
sociation constants obtained, it is not possible to determine 
exactly the value of D,., the dielectric constant at which the 
salt is completely dissociated into its ions. It is possible, 
however, to establish a lower limit to Dc. 


PART II 
THE PHYSICAL PROPERTIES OF SOME SOLUTIONS 
OF SALTS IN BROMINE 


It has been known for some time that concentrated solu- 
tions of trimethylammonium chloride in bromine exhibit 
rather unusual properties. Some of those reported were 
high conductance, high viscosity and low vapor pressure of 
bromine above the solution. Recently, Moessen and Kraus 
and Rice and Kraus have measured the conductance and the 
viscosity of several quaternary ammonium salts in bro- 
mine. Their results show that at low concentrations, the 
conductance is low, and at high concentrations, the con- 
ductance is high. The values obtained for the conductance- 
viscosity product indicate that the salts are completely 
dissociated at high concentrations. 

It was desirable to extend these measurements to 
higher concentrations, and to obtain information as to the 
state of the salts in solution. Accordingly, phase diagrams 
for the salts in bromine were obtained. In addition, meas- 
urements were made of the conductance, viscosity, vapor 
density lowering and the densities of the salt solutions. The 
salts used in this investigation were trimethylammonium 
bromide, trimethylammonium chloride, tetrabutyl- 
ammonium bromide and tri-isoamylammonium chloride. 

It was found from the phase diagrams that all the salts 
form polyhalide anion complexes with bromine. The tri- 
halide anion complex was the most stable one and all salt 
concentrations were calculated on the basis of the tri- 
halide complex as the pure salt. All measurements were 
made in the range of concentrations from the pure fused 
salt to dilute solutions. 

The conductance viscosity product curves for trimethyl- 
ammonium bromide and tri-isoamylammonium chloride 
lead to the conclusion that the salt is completely ionized in 
the range of concentrations from a mole fraction of about 
0.2 to mole fraction 1.0. At low salt concentrations the 
low values obtained for the conductance-viscosity product 
indicate that ion pairs or more complex species are 
formed in solution. 93 pages. $1.16. MicA 55-175 
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ELECTROCHEMICAL STUDIES ON MOLTEN SALT 
MIXTURES OF ALUMINUM CHLORIDE 
AND ALKALI HALIDE 


(Publication No. 12,730) 


Robert Henry Moss, Ph.D. 
The University of Connecticut, 1955 


A study of molten mixtures of aluminum chloride and 
various alkali halides has been carried out. The alkali 
halides used in mixtures with the aluminum chloride were 
lithium chloride, sodium chloride, potassium chloride, 
rubidium chloride, sodium bromide and sodium iodide. 
The data obtained have been used in an attempt to eluci- 
date the ionic constitution of the molten mixtures. 

Values of the specific conductance and density of the 
series of binary mixtures of aluminum chloride and alkali 
halide have been determined over a range of concentration 
from 20 mole per cent to 50 mole per cent of the alkali 
halide at temperatures of 175°, 200° and 225° C. A con- 
ductance cell and pycnometer have been designed for use 
with these systems to overcome the difficulties introduced 
by the high volatility of the aluminum chloride and its 
tendency to react with atmospheric moisture. 

A modification of the Hittorf method for the determi- 
nation of transference numbers of the ionic species ina 
solution has been used in an attempt to measure the trans- 
ference numbers in these melts. The results of these de- 
terminations in the aluminum chloride - sodium chloride 
system have demonstrated that this method is not appli- 
cable in these systems since solvent is transferred in the 
electrode reactions and there is no standard on which to 
base the migration of ions. 

It has been demonstrated that the molar conductance 
data is in agreement with the relationship of Fuoss and 
Kraus. This relationship represents the conductance by 
two terms corresponding to two different modes of con- 
duction. One portion of the molar conductance arises 
from the presence of individual ions in the solution and 
the other from the presence of triple-ions. The solutions 
considered in this work are quite concentrated and triple- 


ion formation is favored in solutions of high concentration. 


The existence of triple-ions in these mixtures is used to 
explain the increased specific conductance at the highest 
concentrations considered. The success in treating the 
data by the above method leads to verification of the as- 
sumption that the mixtures are solutions of alkali halo- 
aluminates in a solvent of aluminum chloride. 

The data have permitted evaluation of the heats and 
entropies of activation of the conduction process. For all 
systems considered except the one involving lithium chlo- 
ride, the conductance values decrease and the heats of ac- 
tivation of the conduction process increase in going from 
sodium chloride through potassium chloride to rubidium 
chloride. For the same systems, the entropies of activa- 
tion are the lowest for sodium chloride and the highest for 
rubidium chloride. The values of conductance and heats 
and entropies of activation for the lithium chloride system 


do not fit into the trends established for the other systems. 


The apparent anomolous behavior of the lithium chloride 
system can be accounted for by assuming that the process 
of conduction in this system differs from that in the other 
alkali halide systems. The conduction process in the 
lithium chloride system is assumed to involve motion of 
the solvated ion while the process in the other systems is 





assumed to be the desolvation of the ion, the motion of the 
unsolvated ion to the new site and the resolvation of the 
ion in its new site. 64 pages. $1.00. MicA 55-1755 


THE FRACTIONATION OF LITHIUM ISOTOPES 
BY THERMAL DIFFUSION IN AQUEOUS SOLUTION 


(Publication No. 12,490) 


Gilbert Stephen Panson, Ph.D. 
Columbia University, 1953 


Thermal diffusion produces a fractionation of lithium 
isotopes in aqueous LiCl and LiNO, solutions of high con- 
centration with the Li’ concentrated at the bottom of the 
column. Fractionation occurs to approximately the same 
extent in 5M LiNO, and 5M LiCl. There were no marked 
differences of the extent of fractionation in 5M and 10 M 
solutions. In 0.5M LiNO, no clear-cut separation was 
found. 

The magnitude of the observed enrichments (20%) could 
be satisfactorily accounted for by analogy to the case for 
the thermal diffusion of mixtures of H,O and DO witha 
small correction for the effect of the ionic charges of the 
lithium ions. 39 pages. $1.00. MicA 55-1756 


THE KINETICS OF THE THERMAL DECOMPOSITION 
OF DIETHYL MERCURY 


(Publication No. 12,733) 


William Horton Pasfield, Ph.D. 
The University of Connecticut, 1955 


The thermal decomposition of diethyl mercury was 
studied in the range 223-293° C. using the static method. 
Experiments with packed and unpacked bulbs indicate that 
the decomposition proceeds by both a gas phase and surface 
catalyzed process. 

The gas phase decomposition follows a first order law 
in the pressure range 1-10 mm. The overall activation 
energy of the process is 41.9 kcal. The frequency factor is 
2.70x10** sec.~* The predominant products are mercury, 
butane, ethane and ethylene. Butane formation is favored at 
higher temperatures. Nitric oxide and propylene both de- 
crease the rate of formation of butane relative to ethane and 
ethylene. Nitric oxide causes a marked decrease in the de- 
composition as measured by the rate of change of the total 
pressure. Propylene appeared to be without effect on the 
rate of decomposition. 

The surface catalyzed decomposition follows a zero 
order law and has an activation energy of 22.1 kcal. The 
predominant products are the same as those produced by 
the gas phase decomposition. In this case, ethane and 
ethylene are formed most rapidly in the initial stages of the 
decomposition. Nitric oxide greatly reduces the rate of 
decomposition, and as in the gas phase decomposition, 
Causes a marked reduction in the formation of butane. 

A Mechanism is proposed which is concordant with the 
experimental results. The mode of nitric oxide inhibition 
is discussed. The somewhat anomolous behavior of 
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propylene is explained in terms of the present theory of 
propylene inhibition. 

A micro gas analyzer of the Blancet- Leighton type is 
described by which samples of approximate 100 mm.® can 
be analyzed for.from 5 to 7 components. 

A completely mathematical method for analyzing ki- 
netic data is presented. The pressure change accompany- 
ing the decomposition is expressed in terms of a power 
series in t, time. The significance of the first two coef- 
ficients is known. A method is developed whereby the 
value of the third coefficient can be used to determine 
changes in the stoichiometry of the reaction. 

101 pages. $1.26. MicA 55-1757 


THE PREPARATION AND PROPERTIES OF NEW 
TERNARY OXIDES OF FIFTH GROUP TRANSITION 
METALS; A STRONTIUM-NIOBIUM BRONZE 


(Publication No. 12,734) 


Dana Harold Ridgley, Ph.D. 
The University of Connecticut, 1955 


The following ternary oxides of vanadium(III) were 
prepared: LaVO;, CeVQ3, PrVO;, NdVO;3, SmVQ;. All 
these were found to have cubic perovskite-type structures. 
Attempts were made to prepare compounds of similar 
structure with yttrium and scandium but these were un- 
successful. 

A series of strontium niobium oxides, similar to the 
sodium-tungsten bronze series, was found. Like the tung- 
sten compounds, the strontium niobium oxides exhibit a 
region of cubic perovskite-type structure and show direct 


dependence of color and lattice dimensions on composition. 


The lattice constant of the cubic cell increases from 3.981 
+ 0.001A at approximately Srp...NbO; to 4.024 + 0.001A 
near Sro.;NbO,. Over this region the color changes, with 
increasing strontium content, from blue through purple to 
red. It was not definitely established whether the limits 
of the variable composition region and the cubic structure 
regions are coincident. 

Below the low-strontium limit of the cubic structure 
region, the x-ray powder diffraction diagram becomes 
complex and the structure was not determined. Above the 
upper limit, only mixtures of phases were obtained. The 
x-ray powder diffraction patterns of these mixtures are 
relatively simple and one of the phases may be tetragonal. 
This was not established with certainty. All products pre- 
pared in this series of compounds were insoluble in most 
of the common strong acids and bases in solution. 

Preliminary studies of barium compounds indicate that 
a similar series may also exist in the barium-niobium- 
oxygen system. No success was achieved in attempting to 
extend the series to calcium. Studies of tantalum com- 
pounds were inconclusive. 

88 pages. $1.10. MicA 55-1758 





SUBSTRATE SPECIFICITY IN THE CATALYSIS OF 
ESTER HYDROLYSIS BY ION EXCHANGE RESINS 


(Publication No. 12,492) 


Peter Riesz, Ph.D. 
Columbia University, 1953 


Cation exchange resins partially neutralized by qua- 
ternary ammonium ions show a new kind of substrate 
specificity in the hydrolysis of esters in 70% acetone- 
water. Two such crosslinked polymeric aromatic sul- 
phonic acids were partially neutralized by tetramethyl, 
tetrabutyl, cetyltrimethyl and tribenzylmethyl ammonium 
ions. The specificity of these catalysts for ethyl acetate, 
ethyl hexanoate and methyl phenylacetate has been investi- 
gated. 

In general, we may Say that if E* is an ester which has 
a prominent structural feature (such as an aliphatic chain 
or an aromatic ring) in common with the quaternary ion 
NRf, and E is an ester which lacks this feature, then fhe 


ratio of the rates of hydrolysis of E* to that of ESE ; 


is unmistakably larger when the ion exchange resin is 
partially neutralized by NRf than when the resin is in the 
hydrogen form, or partially neutralized by quaternary ions 
other than NRf. 

Specific effects were much larger for the more highly 
crosslinked resin. The diffusion of the esters through the 
resin beads is not a rate controlling step. The changing 
substrate specificity of the resins appears to be deter- 
mined mainly by van der Waals interaction between the 
transition states of the esters and the aromatic rings or 
aliphatic chains of the quaternary ions. 

42 pages. $1.00. MicA 55-1759 


A STUDY OF NICKEL SURFACES 
EMPLOYED IN THE CATALYTIC DECOMPOSITION 
OF FORMIC ACID VAPOR 


(Publication No. 12,640) 


Roswell John Ruka, Ph.D. 
University of Michigan, 1954 


An investigation has been made of the relation between 
catalytic activity and the chemical and physical state of 
the catalytic surface in the case of the decomposition of 
formic acid vapor in the presence of nickel. A precise 
characterization of the condition of the surface has not 
been possible in most previous work on Catalytic activity 
because the catalyst is often supported on a porous sub- 
strate to provide a high specific area. In this study the 
nickel catalyst was used in the form of flat foil suitable for 
examination by electron diffraction, electron microscope 
and vacuum weighing techniques both before and after ex- 
posure to formic acid vapor. Measurements on the rate of 
decomposition of the formic acid were initiated by Dr. J. 
E. Boggs and continued by the present author. 

Diffraction of 50 kv. electrons from nickel specimens 
by the reflection technique was used to identify the crystal- 
line phases on the surface. Parlodion replicas stripped 
from the surface and shadow-cast with palladium were 
photographed in an RCA electron microscope to show 
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changes in surface roughness. A vacuum microbalance 
using a quartz torsion fiber was used for observing 
changes in weight accompanying adsorption of gases or 
chemical attack on the nickel foil at temperatures from 
50° to 400°C. Rates of decomposition of formic acid were 
measured in a dynamic system providing for the recycling 
of the unreacted vapor and for the escape of the un- 
condensed reaction products through a flow meter. The 
rate measurements were made at about atmospheric pres- 
sure and at temperatures from 200° to 480°C. 

Rates of the decomposition of formic acid vapor (shown 
by previous investigators to be of zero order for a nickel 
catalyst) reached a steady value reproducible within 20% if 
the formic acid was first purified by percolation through 
an anion-exchange resin. Different rates were observed 
according to the condition of the formic acid; Eastman 
Kodak (98 + %) acid, untreated or distilled from B,O,, gave 
lower rates than the acid percolated through the resin. 

Nickel foil from two different sources containing less 
than 0.5% impurity gave reaction rates differing by factors 
of two to three with the B,O,- dried acid, but showed no 
significant differences when used with the resin-treated 
acid. The difference in behavior between the two nickel 
specimens is evidently related to the preferential adsorp- 
tion of impurities from the dried acid rather than to any 
characteristic difference in their activity in catalyzing the 
formic acid decomposition. Both nickel specimens in all 
of the formic acid preparations gave activation energies of 
20 t 1 kilocalories for this zero order reaction. 

Various pretreatments of the nickel (such as annealing 
to change the preferred orientation among the crystal 
grains, heating to 250°C in oxygen, hydrogen or argon) af- 
fected the initial rate of formic acid decomposition, but 
the final steady rate was the same within 20% whenever 
the resin-treated acid was used. A nickel oxide layer on 
a nickel specimen was reduced to the metal on treatment 
with formic acid vapor, but no major change appeared on 
metal surfaces during the acid decomposition as indicated 
by electron diffraction or microscopic examination (pro- 
vided oxygen was excluded from the reaction vessel). 

The possible formation of a film of nickel formate was 
given special consideration, but the salt was found to form 
on nickel only when the pressure of formic acid vapor ap- 
proached the saturation value. Since this condition did not 
occur during the formic acid decomposition, nickel formate 
is very probably not an intermediate compound in this re- 
action. _ 

The “passive” film formed by air at 50°C. on nickel 
reduced in hydrogen at 400°C. was determined by direct 
weighing in the vacuum microbalance. The weight changes 
observed correspond to an oxide film with an average 
thickness of 6 to 12A or perhaps to a layer of adsorbed 
oxygen molecules. 98 pages. $1.23. MicA 55-1760 





THE KINETICS OF 
THE MANGANATE- PERMANGANATE 
EXCHANGE REACTION 


(Publication No. 12,814) 


John Clarence Sheppard, Ph.D. 
Washington University, 1955 


Chairman: Arthur CC, Wahl 


1. The kinetics of the manganate-permanganate exchange 
reaction in 0.16 F NaOH have been determined. The re- 
actions is first order with respect to each reactant, and 
the specific rate constant at 0°C. is 720 M™sec-'. The 
activation energy for the exchange is 10.5 kcal/mole. The 
rate expression may be written as 


R = (MnO,~~)(MnO,")(1.9 x 10") e72°95°°YRT, 


2. It was found that within the experimental error the ef- 
fect of neutral salts on the reaction rate was due entirely 
to the positive ions as postulated by Olson and Simonson. 
3. The rate of the exchange in solutions of alkali- metal 
hydroxides had the following characteristics: 


Rc,ou> Reon>Rnaon = Brion: 


4. The salt-effect data were analyzed with respect to the 
Scatchard-Chrisiansen and Olson-Simonson theories. The 
analysis showed that both theories are consistent with the 
data for the exchange reaction in the presence of any single 
positive ion. 

5. The data were also used to test the electron-tunnelling 
theory for electron-transfer reactions which has been pro- 
posed by Marcus, Zwolinski and Eyring. The theory is not 
consistent with the data. 67 pages. $1.00. MicA 55-1761 


EFFECTS OF POSITIVE ION BOMBARDMENT 
AND HEAT TREATMENT ON THE ACTIVITY 
OF A NICKEL CATALYST 


(Publication No. 13,193) 


Richard Forrest Woodcock, Ph.D. 
Brown University, 1955 


A brief resume of some of the recent theories of ca- 
talysis is given. An experimental investigation was car- 
ried out on the effects on catalytic activity of structural 
defects in the catalyst and of gas contamination on the sur- 
face of the catalyst. A 13 mm square of thin nickel sheet 
was used to convert 5 cc STP of C,H, and H2to C2Hs. Ac- 
tivation of the catalyst was carried out at a pressure of 
~107* mm of mercury. The activity of a bombarded sur- 
face was found to be 100 to 1000 times greater than that of 
the same surface after defects, which were introduced by 
bombardment, had been removed by annealing for 1 min at 
~ 500°C. Similarly a surface outgassed at 800°C had an 
activity three times that of an annealed surface. These re- 
sults are analyzed on the basis of structural defects. 
Small amounts of gas contamination are observed to pro- 
mote the catalytic reaction whereas large amounts act as 
a poison. 58 pages. $1.00. MicA 55-1762 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





1328 CHEMISTRY 





THE DISSOCIATION ENERGY OF FLUORINE 
FROM SHOCK WAVE MEASUREMENTS 


(Publication No. 13,194) 


Kurt Leo Wray, Ph.D. 
Brown University, 1955 


The purpose of the research reported in this thesis 
was twofold; first, to determine whether gaseous deto- 
nations or shock waves could be used as a tool to investi- 
gate energies of dissociation and, second, to carry out 
such an investigation on fluorine. 

The temperatures (of the order of 2000 to 5000°K) 
which can be reached either in hydrogen-fluorine deto- 
nations or in strong shock waves in argon-fluorine mix- 
tures are sufficient to dissociate fluorine. 

The detonation method was unsuccessful because of the 
author’s inability to mix fluorine and hydrogen without the 
occurrence of a spontaneous chemical reaction. 

The shock wave method was applied with moderate 
success. In the case of a simple shock wave generated in 
a shock tube, a velocity measurement alone is inadequate 
to determine the energy of dissociation since there are 
two unknowns - the shock strength and the energy of dis- 
sociation of the fluorine. It is possible, however, to calcu- 
late the approximate shock strength from the initial 





conditions in the shock tube. We assumed that the experi- 
mental shock strengths deviated from the calculated ones 
by a constant amount independent of the per cent fluorine 
in the mixture, so that the energy of dissociation of the 
fluorine could then be determined from the dependence of 
the velocity on the fluorine concentration. 

The shock velocity was measured over four intervals 
in the shock tube for various mixtures of fluorine and 
argon. The resultant experimental velocities were plotted 
in the velocity, %F, plane and were compared with theo- 
retical curves which were calculated for various assumed 
values of the energy of dissociation. From the slope of the 
experimental curve there results a value of AH... = 31.6 
+ 4.3 kcal per mole, and from the magnitude of the velocity 
alone, a maximum value of AH,,, = 40.0 kcal per mole. 

In recent years the chemistry of fluorine and its com- 
pounds has been under intense study and the correct heat 
of dissociation is required if the thermochemistry of these 
substances is to be put on a firm foundation. This is par- 
ticularly true for reactions involving fluorine atoms. In 
general the heat of dissociation of fluorine as determined 
by various workers falls into one of two groups, the high 
group being in the 60 to 70 kcal range, the low group in the 
30 to 40 kcal range. The results of this research indicate 
that the lower range of values is correct. 

149 pages. $1.86. MicA 55-1763 
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ECONOMICS, GENERAL The cost of work restriction per year in the United 
States is estimated to be many billions of dollars. The 
THE FIRST FIVE YEAR PLAN OF causes of work restriction are divided into four groups. 
INDIA (1951-56) UTTAR PRADESH: These are psychologic, economic, sociologic, and politic, 
A CASE IN POINT of which the economic seems to be most important. 
Feather-bedding techniques used are as varied as the 
(Publication No. 11,868) industries in which they are employed. In this thesis the 
Eugene Barrow Finch, Ph.D. techniques have been examined as they relate to the par- 
Syracuse University, 1954 ticular industry in which they are used. By so doing, the 
techniques are more easily understood for they are re- 

The goal of this dissertation has been to evaluate the vealed in relation to their natural environment, and only 
First Five Year Plan of India and its progress (1951-54), incidental attention is given to their general construction. 
through a case study of Uttar Pradesh, one of the 27 States In any appraisal of how work restriction and feather- 
through which this Plan is being implemented. bedding activities have been treated in the courts under 

The outline of the First Five Year Plan is followed by federal law, it is necessary to avoid sweeping generaliza- 
critical analysis of the Plan and its progress up to March, tions. Much prosecution of such activities has been car- 
1954. For a case study, the spotlight is thrown on the ried out under antitrust laws such as the Sherman Act and 
economic structure of Uttar Pradesh prior to the Five the Clayton Act. Important in modifying the applicability 
Year Plan. This is followed by a synopsis of the Uttar of these laws has been the Norris-LaGuardia Act which 
Pradesh State Plan, and its progress in agriculture, irri- defines and limits good injunctive procedure. Another law 
gation, Community Development, industry, transport and used in the prosecution of work restriction activities is the 
social services. Anti-Racketeering Act which was originally aimed at rack- 

The strands of the economic philosophy underlying the eteering of gangsters, but which was modified by the Hobbs 
Plan, as revealed through its working are drawn together Act so that it became applicable to labor union members, 
and critically analyzed. During World War I, the War Labor Board handled a 

Finally, the findings of the study are summarized and number of feather-bedding cases. However, the Board was 
conclusions drawn about the Plan and the prospects it of- mainly concerned with maintaining the status quo in labor 
fers for the future economic development of India. The relations, and for that reason its decisions must be re- 
conclusions of the analysis suggest that, on the whole, the garded as relatively unimportant, for they are somewhat 
Plan will be completed in time and in general, the targets outside the regular line of judicial evolution. 
of production will be met, The problem of industrial pro- The Lea Act was a special act directed at the activities 
duction is most critical for India, but extraordinary efforts of Caesar Petrillo, president of the American Federation 
are being made to win the production goals set for Indus- of Musicians. Congress, in this Act defined feather- 
try. The progress of the Plan in Uttar Pradesh is approx- bedding in terms of Mr. Petrillo’s actions, but the courts 
imately on schedule, 331 pages. $4.14. MicA 55-1764 in their interpretations held that his actions were not 
feather-bedding. As a result, forall practical purposes, 
the Lea Act was nullified. Probably the greatest value of 
the Act lies in its interpretations, for they show in classic 
fashion how the intent of Congress can be circumvented by 
judicial interpretation. 

The latest federal law to deal with feather-bedding ac- 
AN ANALYSIS OF WORK RESTRICTION tivities is the Taft-Hartley Act. To date the courts have 
AND ITS STATUS UNDER FEDERAL LAW emphasized the dictum that if workers are willing to work 

or if work is paid for, whether necessary or not, no 
(Publication No. 12,908) feather-bedding has occurred, 

John V. Meador, Ph.D. At best federal law has been rather ineffective in deal- 
State University of Iowa, 1955 ing with work restriction and feather-bedding. To blame 
totally either Congress or the courts would be an error, 
Chairman: Professor W. L. Daykin for in the final analysis their actions reflect to a large 
degree the temper of the people. In defense of the people, 

This thesis is best understood if it is considered in it is only fair to emphasize the fact that the problems of 
two separate parts. The first pertains to the extent, cost, work restriction and feather-bedding are many faceted and 
causes and techniques of work restriction. The second complex in nature. However, from this it is not to be in- 
pertains to the legal aspects of work restriction. It is sug- ferred that there is no answer to them. It would seem rea- 
gested that work restriction be viewed as an all inclusive sonable to expect thata policy to increase employment secu- 
phrase into which output restriction, direct and indirect rity or to minimize cost of employment insecurity, would be 
would fit. Feather-bedding would refer to the techniques efficacious in lessening work restrictive practices at least to 
used by labor in achieving work restriction. some degree. 265 pages. $3.31. MicA 55-1765 
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THE WAGE POLICY OF THE SWEDISH 
TRADE UNIONS UNDER FULL EMPLOYMENT 
AND FULL UNIONIZATION 


(Publication No. 12,480) 


Ludwig Anton Wagner, Ph.D. 
Columbia University, 1955 


The behavior of trade unions and employers with re- 
spect to wages and employment is frequently discussed 
under the assumption that labor markets are only partly 
unionized and that, therefore, collective bargaining is only 
one among a number of possible solutions for wage fixing. 

This study deals with a distinctly different situation 
since the Swedish labor markets, at least as far as manual 
labor is concerned, are almost fully organized. The 
Swedish labor federation (LO) controls for all practical 
purposes the supplies of labor. Moreover, the strongest 
among the employers’ organizations (SAF) holds such a 
commanding lead over other organizations of employers 
that it seems justified to consider SAF as a wage leader 
on the demand side of labor markets. Demand and supply 
on Swedish labor markets is almost identical with SAF 
and LO. 

A trade union movement controlling the supply of the 
manual labor force but at the same time facing the organ- 
ized demand of employers. finds itself in a peculiar posi- 
tion. A state of full employment must accentuate the 
problem of trade union responsibility. Therefore, the post- 
war period was chosen as the topic of this dissertation. 

Sweden between 1945 and 1952 appeared as a suitable 
testing ground for all economic theories concerned with 
wage restraints of trade unions under full employment. 
The Swedish labor federation has practiced many forms of 
restraint in the recent period. 

Industrial conflicts have been reduced to a minimum 
through the cooperation of labor and management. Wage 
stops applying to the whole labor market have been accom- 
plished twice through voluntary agreements between LO 
and SAF. However, these periods of wage stops were fol- 
lowed by wage explosions caused by accumulated griev- 
ances. The Swedish experience seems to indicate that 
continuous moderation of trade union wage policy is pref- 
erable to the temporary suspension of all advances. 

According to the opinion of the Swedish trade unions, a 
moderate wage restraint should be based mainly on the 
principle of holding back the high wage groups. This con- 
cept — the “solidarity wage policy” — has been applied in 
Sweden since 1941. Wage differentials have been reduced 
during recent years; it is a matter of conjecture to what 
extent this was simply a result of full employment and how 
far it can be credited to specific policies of LO. However, 
the fact that the Swedish labor federation has assumed an 
active role with respect to the wage structure and in favor 
of such low wage groups as agricultural workers, unskilled 
workers, women, and minors, appears as a new and inter- 
esting experience in labor policies. 

Full employment has also raised some other vital ques- 
tions in Sweden. On the one hand, it appears that “inflation- 
ary over-full employment” makes it practically impossible 
for trade unions to respond in an anti-inflationary manner, 
since even the most radical suspension of collective bar- 
gaining will not prevent individual wage increases offered 
by single employers. The so-called wage drift is not under 
the bilateral control of LO and SAF. Very likely, full 





employment has to be treated as a marginal problem, re- 
lating employment levels to price movements. 

On the other hand, the Swedish experience suggests that 
labor unions change their attitude toward managerial poli- 
cies for higher production under full employment; in gen- 
eral they tend to become more cooperative. The individual 
earnings of workers (particularly under a restrained wage 
policy of the trade unions) depend largely on “labor inputs,” 
and the individual worker is gaining an active interest in 
higher production. Piece work and more efficient methods 
of production are not only accepted in a more favorable 
attitude but they become active interests of labor, advanced 
by the unions. 

The Swedish labor movement appears a good deal more 
“centralized” than, for instance, the labor unions in the 
United States or in Great Britain. LO has far-reaching 
statutory power to formulate a wage policy of its own and 
to interfere with the bargaining procedures of the single 
unions. However, this centralized power is used only for 
real emergency situations when the common interests of 
the labor movement and of the whole economy demand its 
application. Centralization has not prevented the national 
unions from pursuing their own specific policies as free 
agents of their members. 

350 pages. $4.38. MicA 55-1766 


ECONOMICS, COMMERCE — BUSINESS 


A STUDY OF THE GRADUATES OF THE 
COLLEGE OF COMMERCE, STATE 
UNIVERSITY OF IOWA, 1921-1951 


(Publication No. 12,878) 


William Arthur Allee, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor William J. Masson 


This study is a follow-up of graduates of the College of 
Commerce, State University of Iowa, to obtain data concern- 
ing their employment experiences, professional status, and 
other pertinent information, to discover possible relation- 
ships between academic achievement and certain factors 
and to elicit opinions of the graduates regarding present 
Commerce curricula as a basis for evaluation. 

The main data were obtained by means of a question- 
naire sent to a sampling of graduates who received the 
Bachelor of Science degree from the beginning of the Col- 
lege of Commerce through the August, 1951, Convocation. 
Fifty-six percent of the questionnaires were returned, rep- 
resenting 10.7 percent of all Commerce graduates. The 
graduates were classified into five groups according to 
date of graduation. The data for each group were first 
reported in separate chapters, and the findings for the 
various groups were then compared and reported for the 
College of Commerce as a whole in a summary chapter. 

The significant findings of this study are: 

1. More than half of the graduates are now living in 
Iowa; and, generally speaking, the Commerce graduates 
are married and have one or two children. They are active 
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in community affairs; and, although only a small number 
have done creative work, their accomplishments are of 
consequence. 

2. Most of the graduates are in occupations classified 
as professional and managerial. The grade-point averages 
of graduates in professional occupations were higher than 
the grade-point averages of those who are in managerial 
occupations; however, the graduates with low grade-point 
averages are receiving higher salaries than those with 
high grade-point averages. 

3. The median salaries of the graduates are higher than 
the figures reported in other surveys for college graduates 
as a whole and considerably higher than those for the gen- 
eral population. A definite increase in salary is shown up 
to age 50, at which time the salary begins to decrease. 

4. Although 76 percent of the graduates had earned 
some or all of their college expenses, and about half of the 
graduates had worked part time while they were in college, 
the proportion of those who had supported themselves 50 
per cent or more was slightly less than the figure obtained 
for graduates of the Big 10 colleges. The salaries and 


grade-point averages of graduates who had supported them- 


selves do not appear to have been affected by their part- 
time work. There was no evidence that they participated 
to a lesser degree in extracurricular activities, but they 


were limited in membership in campus organizations. Par- 


ticipation in extracurricular activities by individuals while 
in college does not appear to enhance the possibility of 
their earning higher salaries after graduation. 

o. The grade-point averages of transfer students in 
each of the five groups were not different from the grade- 
point averages of those who were at Iowa all four years. 

6. Relatively few of the Commerce graduates continue 
their formal education to attain advanced degrees. Al- 
though those with advanced educational degrees are now in 
higher occupational classifications, they are not earning 
highest salaries; nor are their scholastic records higher 
than those who do not have advanced degrees. 

7. In the appraisals by the graduates of course offer- 


ings, Principles of Accounting ranked highest as Commerce 


course to be required and as being cf most value. Princi- 
ples of Economics, Business Law, Business Organization, 
and Money and Banking also ranked high as courses to be 
required; Marketing and Labor Economics were given the 
least support, the graduates believing they should be elec- 
tives only. Of the other Commerce courses which should 
be required, Business Letter Writing received the most 
mentions. Of the non-Commerce course, English, speech, 
and psychology were named most often as courses to be 
required. 360 pages. $4.50. MicA 55-1767 


THE EFFECT OF INFLATION ON 
DEPRECIATION AND THE COMPUTATION 
OF INCOME OF PUBLIC UTILITIES 
FOR THE YEARS 1940 TO 1953 


(Publication No. 12,546) 
Harold Bierman, Jr., Ph.D. 
University of Michigan, 1955 


The purpose of this study is to measure public utility 
income in a real economic sense rather than in the 





conventional manner which ignores the changes in the value 
of the dollar. First it is necessary to convert the depre- 
ciation charge into dollars of the same purchasing power 
as the revenues. The adjusted incomes of each year are 
then converted inte common dollars so that the incomes of 
successive years are comparable. 

Various questions connected with the computation of the 
adjusted income are investigated. Of importance are the 
questions of the general nature of depreciation, the appli- 
cation of the adjustment to depreciation for rate-making 
purposes, and the choice of the price index series to be 
used for converting the depreciation and incomes into like 
dollars. Also of importance is the interpretation of the 
accounting entries. 

An analysis is made of the public utility industry in 
general, of the electric industry, and of several individual 
companies. The results show that public utilities have 
suffered a decline in real annual incomes since 1940. The 
study also proves that the incomes of public utilities have 
been significantly overstated during the post World War II 
period. The amount of the overstatement for the compa- 
nies varies, but in all cases it is significant. 

The conclusion of this study is that the present con- 
ventional accounting procedures have been inadequate in 
presenting the results of operations of the public utility 
during the inflation of 1940 to 1953. The public utility in- 
dustry is especially vulnerable because the rate-making 
commissions use information based on these accounting 
procedures in making decisions concerning rates and in- 
comes of the utilities. 187 pages. $2.34. MicA 55-1768 


AMERICAN AND SOUTH AFRICAN 
EXPERIENCE IN THE PRODUCING 
AND SELLING OF PORTLAND CEMENT: 
A COMPARATIVE STUDY 


(Publication No. 12,423) 


Johannes Hendrikus de Loor, Ph.D. 
Columbia University, 1955 


The portland cement industry has been the subject of 
numerous investigations and research studies. Increasing 
attention has been focussed on the American cement indus- 
try since the Federal Trade Commission issued its original 
“cease-and-desist” order in 1937, which was finally upheld 
in the now famous 1948 Cement Case decision. 

Since portland cement is made to similar specifications 
in both South Africa and America, and since the economic 
characteristics of these industries must be the same 
whether this product is produced in one country or the 
other, it is not surprising to find that at present cement is © 
being marketed in South Africa under a variation of the 
pure multiple basing-point system of pricing. 

The use of this pricing system per se betokens a degree 
of monopoly power. South Africa has not as of date en- 
acted any broadly effective anti-monopoly legislation along 
the lines of the Sherman Anti-Trust cr Robinson- Patman 
Acts, although legislation to this effect is now being con- 
sidered. Consequently, the Union can learn much from 
America’s past experience in this regard, thus avoiding 
pitfalls and unnecessarily long-drawn-out and expensive 
court battles. 
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For this reason a comparative study has been made be- 
tween these two countries, i.e., to point up the differences 
and similarities in the production, consumption and mar- 
keting patterns of portland cement. 

In Part I of this study the historical growth of the indus- 
tries in both countries is analyzed in an attempt to under- 
stand their present status and potentialities. After dis- 
cussing the occurrence and availability of raw materials, 
the actual production process is examined and this affords 
a. basis for a discussion of cement pricing in a later 
chapter. 

The subsequent analysis of cement consumption reveals 
a high per capita consumption for the United States, while 
South Africa’s corresf nding present total is a little more 
than half as much. Ti. concept of producing capacities and 
their utilization is next discussed. It is noted that, be- 
cause of South Africa’s exceptionally rapid industrializa- 
tion over the past thirty years — an industrial revolution of 
almost the proportions experienced by the States during the 
turn of this century -— the proportionate capacity utilization 
has almost invariabiy been higher in the Union than in 
America between 1922 and 1949. This condition is also dis- 
closed by a statistical comparison of the cement production 
and construction activity series, 1921-1951. 

Part II of the study concentrates on the marketing of 
cement. Successively the following are examined: eco- 
nomic cost and demand conditions of the industry; type of 
competition found and required, and the mechanics of the 
multiple basing-point method of pricing; use of the system 
in America and efforts employed to insure its smooth op- 
eration; a parallel analysis for South Africa, contrasted 
with the States; and the basically different approaches to- 
ward monopoly control in these two countries. In the 
United States emphasis seems to rest on the maintenance 
of competition, while South Africa, because of her neces- 
sarily different economic and social environment, relies 
rather on controlling monopolistic abuses “against the 
public interest.” The concluding part of the study is de- 
voted to an analysis of the use and misuse of monopoly 
powers in cement production to the detriment of the 
South African consumer. 

Among the most significant conclusions revealed by this 
study was that many of the wastes and inefficiencies attrib- 
uted to American cement producers under the basing-point 
system were relatively insignificant in South Africa; and 
those that did occur were substantially curbed after impo- 
sition (and the continuation to the present day) of price 
controls. It is suggested that the advantages of the use of 
this system in South Africa outweigh the disadvantages. 
Furthermore, even if the basing-point method of pricing 
were to be outlawed, the Union’s industry would still be 
controlled by a very few firms, which presents a condition 
that cannot be effectively remedied by law. 

405 pages. $5.06. Mic 55-208 





THEORY AND APPLICATION OF STATISTICAL 
QUALITY CONTROL TO PROBLEMS OF A 
NON-MANUFACTURING NATURE 


(Publication No. 12,524) 


James Wilson Parsons, Jr., Ph.D. 
Louisiana State University, 1955 


Supervisor: Professor P. F. Boyer 


Historically, statistical quality control has been applied 
primarily in the manufacturing business. In such applica- 
tions many benefits have resulted, often with large savings. 

The application of statistical quality control to prob- 
lems of a non-manufacturing nature, or more specifically, 
to accounting and clerical problems, has lagged. Until 
recently, little attention has been paid to the broad field of 
opportunity available in accounting procedures. 

This dissertation explores the accounting procedures 
in an attempt to determine the similarity of conditions and 
goals between such procedures and manufacturing proce- 
dures, develops the general theory of statistical quality 
control as could be applied to accounting problems, and 
examines the possibilities of making an application of such 
principles to an existing problem. 

Similar conditions and goals exist in accounting areas 
and in manufacturing areas. Generally stated, the goal of 
a production process is to provide a quality product at a 
cost which will enable a profit to be earned upon the sale 
of the product. The provision of a quality product implies 
that the rate of defective product should be minimized to 
the rate inherent within the process. The cost of the prod- 
uct implies that in the production costs will be included 
the cost of inspecting the product to determine which units 
are defective, and the cost of reworking defective units. 
Similarly, in accounting areas, the product (statements of 
accounts receivable, balances of accounts in the ledgers, 
and inventory sheets) should be provided at a cost which 
does not exceed the benefits derived therefrom. There 
would be a certain error rate which is allowable, and the 
costs would include inspection (auditing) and correction of 
errors disclosed by such inspection. 

The methodology employed by auditors to verify the 
accounts and the inventory offer many possibilities for 
improvement. In some instances no sampling plan is uti- 
lized. The auditors, instead, verify 100 percent of the 
entries or balances. In other instances a sampling plan 
is utilized, which does not meet the requirements of a 
scientific plan. The use of subjective tests yields a wide 
range in the risks of inaccuracy of work not sampled. By 
employing scientific sampling plans, auditors may reduce 
the amount of sampling needed to provide a determined 
degree of accuracy. In other cases, auditors may acquire 
a greater degree of accuracy with the same amount of 
sampling which had previously been carried out. 

The practical problem which is analyzed is an inventory 
procedure used by a local industrial organization. This 
company uses a perpetual inventory procedure of maintain- 
ing quantity records throughout the operating period. Also 
throughout the operating period, physical inventory is taken 
to verify the accuracy of the perpetual records. In the past 
there has been a sizable rate of error shown in the perpet- 
ual records upon physical examination of the material. The 
control charts prepared in Chapter IV show that this error 
rate has been declining throughout the last several months. 
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The conclusion reached is that accounting procedures 
provide opportunity for the application of statistical 
quality control, and that such applications will be limited 
only by the individual’s imagination and management’s 
willingness to have such applications made. 

145 pages. $1.81. MicA 55-1769 


SOME RECENT TRENDS IN 
LOUISIANA RETAIL TRADE 


(Publication No. 12,526) 


James Wilson Reddoch, Ph.D. 
Louisiana State University, 1955 


Supervisor: Professor Karl D. Reyer 


It is generally conceded that until recently little formal 
study was devoted to the distributive phase of the economic 
process. Production was considered the problem of the 
age, with the general feeling that distribution would take 
care of itself. This lack of attention during a trend towards 
mass production and area specialization has led many peo- 
ple to criticize the marketing system for being inefficient 
and expensive. If distributive techniques are to catch up 
and keep pace with production methods, a great deal of 
study and research is needed. One of the first things a 
student of marketing discovers when he attempts to delve 
into a particular facet of marketing is the lack of bench- 
mark data. 

The aim and purpose of this study is to bring together 
general data on Louisiana retail trade. Three phases of 
Louisiana retailing are covered: Trends in the growth of 
retailing as indicated by changes in the number of outlets, 
sales, and other numerical data; the effects of population 
shifts on the development of trade centers in the state; and 
recent laws regulating retailing. 

The general rate of growth of retailing in Louisiana 
from 1929 to 1948 was faster than the rate for the entire 
nation. The number of retail outlets in the state rose 32 
percent from 1929 to 1948. Sales in 1948 were almost four 
times as large as in 1929; of course, part of this rise was 
caused by price change, but deflated sales, which are in- 
dicative of physical volume, were 125 percent larger in 
1948 than in 1929. Retail employment doubled during the 
period, while payrolls rose at about the same rate as dol- 
lar sales, thus, causing an upward trend in productivity 
per employee and real wages per employee. 

The typical or average retail outlet of Louisiana in 
1948 was larger than the typical or average outlet of 1929, 
as indicated by a large rise in average deflated sales per 
outlet and the average number of paid employees per out- 
let. Outlets specializing in the sale of food, automobiles, 
and general merchandise, which includes department 
stores, general stores, and dry good stores, clearly dom- 
inated the retail trade of the state in sales. During the 
past two decades, specialty stores made large gains, how- 
ever, the greater gains were made by outlets specializing 
in the sale of wearing apparel and other fashion goods than 
by outlets specializing in the sale of other limited lines. 

The recent trend towards urbanization of the population 
has caused many changes in the retail structure of the 
state. Twenty-five years ago 40 percent of the retail out- 
lets, which accounted for about half of the total sales, were 
located in the major cities of the state. In 1948 almost 





half of the outlets were located in the major cities. The 
outlets in these cities made 65 percent of the retail sales 
of the state. A study of two of the cities — Shreveport and 
Baton Rouge — indicates that most of the growth in outlets 
took place outside the central shopping area. Many of 
these new outlets outside the central shopping center were 
grouped into one of several types of secondary shopping 
centers or areas. 

In recent years, a number of state laws have been 
passed which regulate trade and commerce. These laws 
are of interest to the retailer in that they help determine 
the economic framework within which the retailer must 
operate. The most important of these laws are: The Fair 
Trade Law; The Unfair Sales Law; The Chain Store Tax 
Law; and several laws regulating employment. 

329 pages. $4.11. MicA 55-1770 


ECONOMICS, FINANCE 


UNITED STATES POSTAL RATES, 1845-1951 
(Publication No. 12,445) 


Jane Kennedy, Ph.D. 
Columbia University, 1955 


This dissertation is conceived as a study of a 
government-owned industry. Because of the great scope 
of the subject, one aspect of the industry, the pricing of 
mail services, was selected as the central topic. The 
study of postal rates illustrates the problems peculiar to 
an industry in which various political influences have 
played an important role. 

The topics covered are a history of the development of 
the modern postal rate structure for the four chief classes 
of domestic mail, an analysis of the demand for each of 
the four mail services, a discussion of the Post Office’s 
cost allocation system, and a discussion of Post Office 
policy. Chapter I begins with the radical change in letter 
rates in 1845 that ushered in the modern flat-rate postage 
system, and traces other major developments through the 
year 1951. Chapter II describes the nature of the services 
supplied by the Post Office, and the type of customers who 
use these services, and analyzes the effects of major 
postal rate changes in the period for which statistics are 
available. Chapter II describes the Post Office’s cost 
allocation problem and the controversy surrounding it. 
Chapter IV is a critique of Congressional policy in regard 
to the Post Office, using criteria that economists have ap- 
plied to pricing in publicly owned industry. 

The most important sources for the study were Con- 
gressional documents, Post Office publications, and offi- 
cial Post Office statistics. 

The chief findings are that the postal rates fixed by 
Congress over the last one hundred years have largely 
been determined by various social and political factors, 
and that such economic calculations as recovery of costs, 
or the optimum allocation of resources have had secondary 
influence. Congress, in abandoning the cost criterion as a 
guide to the prices that should be charged for the mail 
services, did not substitute any other well-defined 
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criterion, in the form of an explicitly declared public 
policy. 

The postal rates charged for at least three of the chief 
classes of mail appear to have been determined largely by 
Congressional response to pressure groups of the users 
of these mail services. The most outstanding and most 
fully documented case is that of the newspaper and maga- 
zine publishers, whose representatives have successfully 
lobbied for extremely low postal rates since the 1870’s. 
Other groups whose influence on postal rates has been 
considerable are direct-mail advertisers, book publishers, 
and farmers’ organizations. An important determinant of 
the postage on letter mail is the Post Office’s legal 
monopoly. 

In addition to these factors, others which influenced 
postal rates, particularly in the nineteenth century, were 
the role of the Post Office in the settlement of the West, 
and the repeated emergence of illegal private competition 
in letter delivery. 

The financial results of these diverse influences have 
a chronically large total deficit, and repeated deficits on 
three of the four classes of mail during the period for 
which costs and revenues have been separately allocated. 
The problem of the postal deficit has never been dealt with 
straightforwardly. An elaborate system of allocating costs 
to the various classes of mail was established by Congress 
and has been virtually ignored as a basis for rate-making. 
The profit from the monopoly on letter mail has been 
heavily relied on to subsidize part of the losses on other 
mail classes. 

The inequities of the postal rate structure and the gen- 
erally poor state of postal finances are attributable mainly 
to the century-old Congressional practice of using the Post 
Office to accomplish all sorts of political objectives ex- 
traneous to the business of mail delivery. 

284 pages. $3.55. Mic 55-209 
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THE DEVELOPMENT OF THE TEXAS 
STATE C.1.0. COUNCIL 


(Publication No. 12,465) 


Murray Emanuel Polakoff, Ph.D. 
Columbia University, 1955 


The state C.1.O. council is the state counterpart of its 
parent body, the Congress of Industrial Organizations. 
Therefore, it has an important role to play within the C.I.O. 
hierarchy. Nevertheless, prior to this study no systematic 
description of the nature and functions of a state council 
ever had been undertaken. This dissertation is partially 
designed to fill this gap in the history of the labor move- 
ment in this country and in the state of Texas. 

Since its formation in 1937, one of the major functions 
of the Texas State C.I.O. Council has been in the field of 
legislation. Although quite unsuccessful in witnessing the 
enactment of laws of direct benefit to labor, it has enjoyed 
a modicum of success in the wider area of social legisla- 
tion. Of course, its legislative performances largely 





reflect its degree of success in politics. Only recently has 
the Council, through its political arm, the Texas State 
Political Action Committee, become an effective political 
instrument. 

To strengthen its political and legislative efforts, the 
Council during the past decade has paid increasing atten- 
tion to the education of its membership. It has sponsored 
with a good deal of success an ever-increasing number of 
union educational forums and schools devoted primarily to 
the study of legislation and politics. 

The Council has attempted to neutralize some of its 
opposition as well as gain respectability through integra- 
tion with the community. This has taken such forms as 
sponsoring religious fellowship meetings as well as 
through civic endeavors which include representation on 
many of the community services boards. 

The Council has been limited in the successful per- 
formance of its functions by various internal and external 
social forces. The internal limitations have arisen in the 
past for a variety of reasons including inadequate affilia- 
tion and finances; control of policy-making decisions in its 
earlier years by a pro-communist minority element; dif- 
ferences in attitude between leadership and rank-and-file 
membership on the Negro question; and areas of friction 
and discontent between the Council and its parent organi- 
zation, the C.I.O. Externally, the Council has been af- 
fected by the reaction of employer and quasi-political 
groups; state legislation and court decisions; and the de- 
gree and rate of industrialization and urbanization within 
the State. 

Given the realities of its environment, the Council has 
sought to fortify iteself through cooperation with like- 
minded groups. It has lately been successful in some of 
these coalition attempts as, for example, with the Texas 
Branch of the National Association for the Advancement of 
Colored People and the Texas Federation of Labor, and 
unsuccessful in others. 

The general picture which emerges to date when one 
attempts to assess the overall history of the Council is 
that of a young and inexperienced organization fighting 
against overwhelming odds in the form of forces in basic 
opposition to it. The future may radically change this 
picture, however. Already the tremendously rapid tempo 
of industrialization and urbanization in Texas has led to 
rapid increases in the numbers and strength of the Council. 
It is now on the threshold of making itself felt as a power- 
ful force in Texas politics. The merger of the C.I.O. and 
the A.F.L. will, in turn, bring with it an enlarged organi- 
zation on the state level which can be expected to exert a 
much greater economic, legislative, and political influence 
than the Council and the State Federation ever have ac- 
complished as separate organizations. The Council ap- 
pears to be headed for a period of greater effectiveness 
although some of the internal and external limitations 
under which it has worked in the past will continue to be 
operative in the future. 496 pages. $6.20. Mic 55-210 
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ECONOMICS, THEORY 


A STUDY OF SOME POSSIBLE 
INCENTIVE EFFECTS OF WORKMEN’S 
COMPENSATION BENEFITS 


(Publication No. 11,967) 


Earl Frank Cheit, Ph.D. 
University of Minnesota, 1955 


This study is an attempt to define and test one part of 
the general contention that workmen’s compensation bene- 
fits influence frequency and severity rates of workmen’s 
compensation cases. Evidence most frequently offered in 
support of this general contention is summarized and ex- 
amined. The test is limited, however, to one aspect of 
severity, namely, healing time as measured by post- 
accident return to work. 

The hypothesis tested is: the amount of wage loss re- 
stored by workmen’s compensation benefit payments is 
significantly related to the willingness of workers injured 
in industrial accidents to return to work. 

Based upon observation, related studies, and certain 
stated assumptions, the proposition is formulated that 
aside from possible effects of the benefit/wage ratio, heal- 
ing time is a function of six influencing variables: (1) the 
nature of the injury; (2) medical technology; (3) sex of the 
injured worker; (4) certain “individual differences” such 
as response to rehabilitation; (5) age of the injured worker; 
(6) his occupation; and (7) the level of unemployment dur- 
ing healing. 

By selection of random samples of recent Minnesota and 
Wisconsin cases involving identical injuries to males (loss 
of index finger), it is assumed that the study of healing ex- 
perience of these cases is free from the varying influences 
of the nature of the injury, changing medical technology and 
sex. “Individual differences” are assumed randomly dis- 
tributed and over a large sample to have a mean value of 
zero. 

Values for each of the 390 Minnesota cases are re- 
corded for the remaining variables: (1) occupation; (2) age; 
(3) unemployment during healing; (4) ratio of benefits to 
wages; and (5) actual healing time. The degree of associa- 
tion between the first four of these variables and healing 
time is measured by use of the multiple correlation tech- 
nique. A second test of the hypothesis is achieved through 
application of a similar procedure to the 641 Wisconsin 
cases. 

Results of the analysis of both samples are nearly 
identical. They show virtually no degree of association 
between healing time and the benefit/wage ratio; and, in 
fact, little relationship between healing time and the other 
variables tested. The multiple correlation coefficients in 
no case exceeded .25. The most warranted single gener- 
alization from these results is that workmen’s compensa- 
tion benefits appear to have no effect on healing time of 
compensation cases. 

The general conclusion suggested by these findings - 
that there is no benefit incentive effect — is not without 
qualification. As in most statistical studies of a limited 
nature, the data would have to satisfy several additional 
conditions before this conclusion could be properly ex- 
tended to all cases. Prominent among these conditions 
would be the requirement that the data be demonstrated as 
“truly” representative of all compensation cases, and that 





the stated assumptions are warranted. On the other hand, 
while acknowledging these obstacles to generalizing the 
findings, in the absence of better contrary evidence the 
results of this study lend strong assurance to the conclu- 
sion that healing time is not influenced by benefit incen- 
tives. 130 pages. $1.63. MicA 55-1771 


INFLATION: AN EQUILIBRATING PROCESS? 
(Publication No. 12,906) 


Elmer Paul Lotshaw, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor Robert H. Johnson 


Inflation is defined as a process of change in economic 
relationships set in motion by the appearance of aggregate 
excess demand under conditions of full, or near-full em- 
ployment. In the absence of government control over 
prices, i.e., in “open” inflation, the process results in 
either hyper-inflation, defined as a state of permanent dis- 
equilibrium in which the value of money approaches zero, 
or the re-establishment of equilibrium at some higher 
price level. The objective of this study is to ascertain the 
circumstances under which the process of “open” inflation 
can be an equilibrating process. Parts I and II of this 
study consist of theoretical and empirical analyses of 
inflation, respectively. 

If inflation is to be an equilibrating process conditions 
must be such as to satisfy the appropriate equilibrium and 
stability conditions. These conditions are determined in 
Part I using static and dynamic “models” incorporating 
presumed characteristics of the American economy. The 
existence — or non-existence — of a determinate equili- 
brium level of prices at which supply and demand are 
equated, ex ante, is established within a static framework 
of analysis. The stability conditions, ascertainable only 
within a framework of dynamic analysis, determine 
whether the price level will, through time, move toward or 
away from equilibrium. 

The empirical analysis contained in Part II utilizes 
data from the post-World War II, and Korean War infla- 
tions in the United States. The empirical study consists of 
(1) a systematic analysis of changes in the functional, 
sectoral, and personal distribution of income during this 
period, and (2) a general consideration of empirical find- 
ings relative to the determinants of private investment and 
consumption expenditures. The principal objectives of this 
empirical analysis are as follows: (1) to establish order- 
of-magnitude estimates of the values of the strategic para- 
meters, as determined in Part I, and (2) to determine if 
any variables essential to an explanation of the process of 
inflation were omitted from the “models” developed in 
Part I. 

The factors found to be most important in determining 
whether or not inflation will be an equilibrating process 
are as follows: 





(1) Changes in the cost and availability of credit and, 
hence, the money supply. 

(2) Government fiscal policy. 

(3) Effects of changes in the price level and 
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accompanying changes in the level and composition 
of output upon functional, sectoral, and personal 
distribution of income. These distributional 
changes are important in that they affect, princi- 
pally, the components of aggregate demand. 

(4) Effect of behavior of prices over time upon the 
elasticity of price and income expectations. 


Whether changes in the money supply, and fiscal policy 
contribute to or impede the re-establishment of equilib- 
rium depends upon public policy. The other factors to 
which primary attention was directed in this study, may be 
viewed as “built in” equilibrating or disequilibrating 
forces. Each of the factors noted above can be classified 





as sources of “temporary” and/or “permanent” changes in 
excess demand. “Temporary” changes in excess demand 
are due to distributional lags and changes in price and 
income expectations. These determine whether or not the 
system will be stable. “Permanent” changes in excess 
demand are brought about, principally, by changes in the 
money supply, the nature of the tax system, government 
transfers, the fixed dollar nature of the public debt, and 
changes in the level and composition of output. The 
direction and magnitude of the “permanent” changes in 
excess demand determine whether or not an equilibrium 
position exists, i.e., a higher level of prices at which 
excess demand approaches zero. 

458 pages. $5.73. MicA 55-1772 
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ARTICULATION IN THE JUNIOR HIGH SCHOOL 
(Publication No. 12,715) 


Richard Stanley Byers, Ph.D. 
The University of Connecticut, 1955 


Statement of the Problem 


The problem of this study is: “What can be done in the 
junior-high-school program to provide an effective basis 
for articulation in the curriculum between the elementary 
and the senior high schools in systems which include a 
junior high school in their organizations ?” 





Methods and Procedures 





This study was divided into two major steps. In Step I 
the purpose was to ascertain the present articulation prac- 
tices in the junior high schools in the United States. This 
procedure was followed in Step I: 


a. A master index was built of all junior high schools 
in the United States that met established criteria. 


b. A checklist was constructed utilizing material avail- 
able in the literature and from the experience of the 
writer. 


. Checklists were sent to a random sample of junior 
high schools in the United States and the District of 
Columbia. 


. The returned checklists were tabulated and analyzed 
to ascertain present practices in articulation in the 
curriculum. 


In Step II the purpose was to ascertain the desirable 
articulation practices in the curriculum of the junior high 
school. This procedure was followed in Step II: 


1. A checklist of articulation principles and practices 
now being used in junior high schools was pre- 
pared. 





. A jury was selected of junior-high-school principals, 
other leaders in secondary education and leaders in 
elementary education. 


. The checklist developed for Step II was then sent to 
78 jurors asking them to rate the articulation prin- 
ciples and practices. 


. The replies were tabulated and analyzed in prepara- 
tion for the development of the basis for articulation 
in the junior high school. 


. The articulation principles and practices receiving 
the highest rating by the jury were then incorporated 
into the Basis for Articulation in the Junior High 
School. 








Results 


From an analysis of the articulation principles and 
practices rated by the jurors on Checklist Il, a Basis for 
Articulation in the Junior High School was developed. 
These principles and practices were organized into the 
following categories: Philosophy, Curriculum, Adminis- 
tration, Guidance, Classroom Methods and Material, 
Meeting Individual Differences, and Supervision of the Cur- 
riculum. 

This Basis for Articulation in the Junior High School 
can be used in developing the curriculum for a new junior 
high school and in aiding a school to provide for the func- 
tion of articulation within its own school system. | 





Conclusions 





Present Articulation Principles and Practices — From 
an analysis of the results of Checklist I, which was to as- 
certain present articulation practices in the curriculum, 
the following generalizations can be made: 





1. There is a wide variety of articulation practices 
used in junior high schools at the present time. 


2. More attention is given to articulation practices be- 
tween grades six and seven than between grades 
nine and ten. 
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3. There is wider use of articulation practices that 
bring people together to work on common problems 
than practices that provide for the exchange of ma- 
terials and information through records, reports, 
bulletins and other means. 


. The adjustment of pupils to a new school situation 
is the problem which is accompanied by the greatest 
number of different articulation practices. 


Desirable Articulation Principles and Practices — 
From an analysis of the ratings by the jurors on Check- 
list II, which was to ascertain desirable articulation prac- 
tices in the curriculum, the following conclusions can be 
made: 





1. There is a considerable difference of opinion among 
the jurors with respect to many of the articulation 
practices that are being used to implement articula- 
tion principles. 


. The jurors indicate a greater interest in articulation 
between grades six and seven than between nine and 
ten. 


. The jurors favor articulation practices that involve 
bringing people together more than they do the ex- 
change of materials, printed information and other 
impersonal practices. 

283 pages. $3.54. Mic 55-211 


THE EDUCATIONAL NEEDS OF 1946 AND 1949 
HIGH SCHOOL GRADUATES IN TWELVE 
SELECTED IOWA COUNTIES 


(Publication No. 12,636) 


Roy Barker Minnis, Ph.D. 
State University of Iowa, 1954 


Chairman: Professor Hew Roberts 


The purpose of this study was to determine the general 
educational needs of young adults in Iowa, effects of age, 
high school background, geographical background, sex, and 
the availability of different types of facilities for higher 
education. Twelve counties, three in each quadrant of the 
state, were selected; one of the counties had no collegiate 
institution, one had only a junior college, and the other 
only a liberal arts college. 

Each 1946 and 1949 graduate of the public high schools 
in these counties received a questionnaire requesting per- 
sonal information about themselves, desires for additional 
education, reasons for not attending or for attending col- 
lege, and, if pertinent, reasons for transferring from one 
college to another or discontinuing. 

A sample of 1100 of the graduates were randomly se- 
lected for interviewing, their addresses checked for avail- 
ability, and junior college and college two-man interview- 
ing teams were trained to interview the graduates (346) in 
their own communities. 

Using the above-mentioned variables, the information 
on the questionnaires and interviews was tabulated accord- 
ing to the same categories. A disproportionate percentage 
returning the questionnaires were persons who had 





attended college. The majority interviewed lived in their 
home communities and would be available for further edu- 
cation. 

The principal findings were: 

1) Persons having some college training were more 
willing to tell their educational needs; they returned the 
completed questionnaire. 

2) The needs of those with college experience were 
closely related to general requirements in liberal arts 
colleges. 

3) Those without college expressed their educational 
needs as being vocational or recreational in nature. 

4) The expressed needs changed greatly within the 
first few years after graduation. The change was from a 
type closely related to curricular and extracurricular pro- 
grams in high school to those educational needs which had 
an immediacy, vocational skills, family adjustment prob- 
lems, homemaking skills, and those leisure time activi- 
ties of a more passive nature. 

5) The availability of publicly supported higher educa- 
tion meant significantly higher percentages of the gradu- 
ates who sought collegiate training. 

6) The size and importance of the high school influ- 
enced the needs of graduates, their probability of attending 
college, and their reasons for attending. Graduates of the 
smaller schools expressed needs for training which was 
available in the larger high schools, they were less likely 
to attend college, and they chose their colleges for social 
and extracurricular reasons and because of the influence 
of college furnished literature or interview by a college 
representative. 

7) The public junior colleges drew only small percent- 
ages of their students from outside local districts. The 
liberal arts colleges were not generally considered as 
community facilities available for the satisfaction of the 
graduates’ educational needs. 

8) Young adults did not attend adult evening classes. 

9) Cost of education and lack of college facilities were 
the main reasons young adults gave for not attending 
college. 

10) Colleges were attended because of the prestige, and 
need for collegiate training for the occupation chosen; par- 
ticular colleges because of their alleged reputation, avail- 
ability, and minimum cost of attending. 

11) Transfers between colleges were made because of 
the inadequacy of the courses at the first college and need 
to consider a less costly institution. 

12) Discontinuance in college was effected by suitable 
job opportunities, inability to meet financial obligations, 
and poor achievement. Young women discontinued most 
often because of marriage. 

13) Young adults needed guidance facilities for personal, 
educational, and vocational assistance. 

14) Young adults desired post high school facilities in 
their local communities. 
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THE ROLE OF THE PROPERTY TAX 
IN THE SUPPORT OF PUBLIC 
EDUCATION IN THE UNITED STATES 


(Publication No. 12,732) 


Robert Goronwy Owens, Ph.D. 
The University of Connecticut, 1955 


Basic Question 


The basic question examined in this study was stated 
thus: Is there a relationship between measures of quality 
of state school systems and the extent to which those 
school systems depend upon property taxation for financial 
support? 


Limitations 


This study was limited to a consideration of data for the 
forty-eight states for the school year 1947-48. 


Procedure 


This was a comparative study, designed to show the 
relationship that existed between quality and sources of 
income in state school systems. The method was trans- 
lated into action by following these six steps: 

Step One. The literature was reviewed to find studies 
that included attempts to compare the quality of the public 
school systems of the various states. From each study the 
criteria used for making the comparisons were drawn. 

Step Two. The criteria thus selected were edited and 
arranged as a check-list. A person responding to the 
check-list could rate each item in terms of its appropriate- 
ness for use in comparing the quality of state school 
systems. 

Step Three. The check-list was submitted to a jury of 
experts, the members of which were asked to select the 
most appropriate criteria to use in comparing the quality 
of the public school systems of the various states. 

Step Four. The criteria selected by the jury panel were 
then applied to the school systems of the various states in 
an attempt to rank them in terms of quality. 

Step Five. The relative dependence of each state school 
system on property taxes for support was determined, and 
on this basis the various state school systems were ranked. 

Step Six. The rankings were then compared to see what 
relationship, if any, existed between them. 


Findings 


1. The states in which the public schools depended to a 
great extent upon property taxes for financial support 
tended to have smaller percents of teachers who had four 
or more years of college preparation. 

2. State school systems which ranked high in depend- 
ence upon property taxes tended also to rank high in hold- 
ing power. 

3. There was a tendency for state school systems re- 
ceiving large percents of income from property taxes to 
spend larger amounts per pupil. 


Conclusions 


The relationship varied between the rankings of the 
state school systems in the several measures of quality 
used in this study, and the extent to which those school 





systems depended upon property taxes for support. The 
point of view often expressed in the literature, that the 
property tax is inadequate to support a modern school sys- 
tem cannot be supported by the findings of this study. A 
shift in the base of tax support for public schools from 
property taxes to other forms of taxes will not necessarily 
be accompanied by an improvement in the quality of the 
school systems of the forty-eight states. 

137 pages. $1.71. MicA 55-1774 


A STUDY OF THE RELATIONSHIP 
BETWEEN THE ABILITY TO READ 
MATERIALS OF AN INFORMATIVE OR 
LITERARY NATURE AND THE ABILITY 
TO ANALYZE THE GRAMMAR AND 
SYNTAX OF THE SENTENCES READ 


(Publication No. 11,996) 


Ingrid Mathilda Strom, Ph.D. 
University of Minnesota, 1955 


Statement of the Problem: 

The present study aims to contribute evidence toward a 
crucial question in reading today, namely, whether or not 
a knowledge of the classificatory grammar taught in high 
school functions in reading. In addition, it aims to dis- 
cover the effect upon this relationship of the following fac- 
tors: vocabulary, socio-economic status, sex, knowledge 
of a foreign language, and intelligence. 

In order to investigate these problems, it was nec- 
essary to construct valid and reliable tests of reading, 
vocabulary, and grammar and syntax on the same literary 
or informative passages; to administer these tests to 
pupils in a selected group of schools; and then to work out 
the necessary correlations among reading, vocaublary, and 
grammar and syntax. In addition, measures of intelligence, 
socio-economic status, and knowledge of foreign languages 
were needed, for these were factors related to the problem 
studied. These measuring devices were administered to 
327 sophomores in fifteen classes from ten high schools in 
nine communities in eight states. During the process of 
constructing the test battery used in the study, the investi- 
gator administered trial tests of the essay or objective 
type to 732 pupils in the ninth grades and to 3383 pupils 
in the tenth grades in twenty-nine schools in seventeen 
communities in New York, Indiana, Minnesota, and 
Michigan. 


Major Conclusions: 

1. In general, there was little if any relationship 
between the pupils’ comprehension of ten selected pas- 
sages of poetry and literary prose and their ability to 
classify crucial elements of grammar and syntax in the 
sentences in these passages except in a group of four 
classes from experimental schools. 

2. In order to get homogeneous groups, the fifteen 
classes were divided into four categories as follows: 


Group A — Public schools (lower socio-economic 
families) 

Group B — Public schools (upper socio-economic 
families) 
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Group C — Experimental schools 
Group D - Private schools 


When reading ability was adjusted for intelligence in 
the four types of schools by means of analysis of covari- 
ance, the four groups remained the same as they were 
except for Group A above. The four types of schools had 
been homogeneous in reading, and all but one continued the 
same way after the effect of intelligence had been removed. 

When knowledge of grammar and syntax was adjusted 
for intelligence for the four groups by means of analysis of 
covariance, statistically significant differences at the lper 
cent level were found in grammar and syntax for all types 
of schools except Group B. Groups A, C, and D had varied 
within themselves in performance in grammar and syntax, 
and these differences continued after the influence of intel- 
ligence had been removed. 

When reading was adjusted for grammar and syntax, the 
only group significantly affected was Group C, namely, the 
four experimental classes. 

3. Neither sex nor knowledge of foreign languages had 
any effect on the above relationships. Boys and girls were 
homogeneous in performance on the tests of intelligence, 
reading, vocabulary, and grammar and syntax. Question- 
naires filled out by the pupils revealed that the amount of 
foreign language to which pupils had been exposed was so 
small as to be negligible. 


Implications for Teaching: 

Inasmuch as the four experimental classes reported 
teaching grammar in direct relation to expression, it is 
possible that this relationship was caused by the nature of 
the instruction in grammar and syntax. Further experi- 
mentation would be necessary to demonstrate this point. 
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COMMUNITY ACTIVITIES OF ELEMENTARY 
SCHOOL PRINCIPALS OF PENNSYLVANIA 


(Publication No. 12,868) 


Caleb W. Bucher, Ed.D. 
Temple University, 1953 


Adviser: Dr. Ross L. Neagley 


The Problem 

The purpose of this study is to determine the nature of 
the community activities of the elementary school princi- 
pals of Pennsylvania. In addition to the survey of commu- 
nity activities, subsidiary problems such as the princi- 
pals’ use of the community for curricular enrichment, the 
planning of school-community relations, the community 
use of school facilities, and the principals’ training for 
community work are considered. 





Procedure in the Solution of the Problems 
In April, 1952, questionnaires were mailed to 1188 
principals, whose names were taken from the files of the 





Department of Elementary School Principals of Pennsyl- 
vania. Replies were received from 667 of which 650, or 
04 per cent, were found useful for the purpose of this study. 

Five per cent of the respondents were arbitrarily 
chosen for the purpose of interviewing in order to gain 
further information regarding community activities listed 
in the questionnaire. The principals who were interviewed 
were distributed according to sex, non-teaching and teach- 
ing status, and according to the size of the school districts 
in which they worked. 


Conclusions 








1. The teaching load seems to cause little difference 
in the amount of time principals spend on community activ- 
ities. (3.7 hours per week for non-teaching principals and 
an average of 3.4 hours per week for teaching principals; 
an average of 1.2 hours per week for teaching principals 
and .3 hour per week for non-teaching principals after 
school hours.) 

2. The elementary school principal of Pennsylvania is 
an active member of community organizations with serious 
aims and purposes. (Ten per cent or more are active in 
parent-teacher association, church, Sunday school, church 
auxiliaries, lodge, civic association, church choir. Among 
service clubs, the Lions Club and the Business and Profes- 
sional Women’s Clubs are most popular.) 

3. Curricular programs of elementary schools utilize 
to a great extent the human and material resources of the 
communities. The elementary schools of Pennsylvania are 
showing interest in community problems. 

4. Surveys of communities are neglected in many 
Pennsylvania communities with the possibility that material 
for curricular enrichment is over-looked. 

5. According to the reports of the principals it would 
seem that the publicity phase of public relations is ade- 
quately cared for but that little attention is given to coop- 
erative planning by laymen and school personnel in devel- 
oping school policies and programs, 

6. A continuous planned program of public relations 
in the elementary schools of Pennsylvania is currently an 
ideal yet to be attained in a number of communities. 

7. In many school communities principals are attempt- 
ing to coordinate the activities of organizations in the com- 
munity and to cooperate with other community organiza- 
tions without the benefit of coordinating councils. 

8. It is likely that school facilities are not more 
widely used by community organizations in some commu- 
nities because of the laissez faire attitude of principals 
and the absence of wholehearted encouragement of school 
boards. 

9. Preparation for community work is more widely 
acquired incidentally than in courses specifically designed 
to prepare principals for work in the community. 

10. There is need for the development of school- 
community programs in the communities of Pennsylvania 
according to the opinions of the principals represented in 
this study. 212 pages. $2.65. MicA 55-1775 
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AN ANALYSIS OF CERTAIN PROBLEMS 
IN THE OPERATION AND MAINTENANCE 
OF COLLEGE AND UNIVERSITY BUILDINGS 
AS A GUIDE IN THE PLANNING 
OF FUTURE BUILDINGS 


(Publication No. 12,408) 


Lawrence Conrad Davenport, Ed.D. 
University of Arkansas, 1955 


Major Professor: Roy B. Allen 


The Problem 


The purpose of this study was to analyse certain opera- 
tion and maintenance difficulties of present college and 
university buildings; to present a check list of certain 
problems in a form that will enable the person without 
technical knowledge of the operation and maintenance 
function of college and university buildings, to more com- 
petently plan new buildings. The following areas of opera- 
tion and maintenance were studied: general building, elec- 
trical systems, water and sewage systems, surface 
coverings, heating and ventilating systems, and special 
equipment and furnishings. 





Sources and Analysis of Data 


The data for this study were secured from the following 
sources: 





1. Responses to an information blank submitted to se- 
lected college and university physical plant admin- 
istrators in the United States. 


2. Literature in the area of functional planning of col- 
lege and university buildings. 


Information blanks were submitted to 225 college and 
university physical plant administrators. The physical 
plant administrators were asked to indicate items ina 
given group, that presented the most and least mainte- 
nance difficulty. This index was computed for each item 
of each group in the following manner: 


(L-M) 
100 N 


Where L equals the number of least difficult responses; 
M equals the number of most difficult responses; and N 
equals the total number responding on the given group 
being studied. 


Recommendations 





The recommendations in this study are based on the 
responses of various physical plant administrators. A 
cross reference check list of these recommendations was 
formulated. The items having the highest positive indices 
are as follows. 


1. ARCHITECTURAL ASPECTS: Conventional 
construction; 2. BLOWERS: Centrifugal; 3. BUILD- 
ING DESIGN: Single axis; 4. CHAIRS: Metal con- 
struction; 5. CHECKS, DOOR: Hydraulic; 6. CON- 
TROL, STEAM PLANT: Automatic; 7. CONTROL, 
TEMPERATURE, MECHANISM: Compressed air con- 
trol; 8. CONTROL, TEMPERATURE, AREA: 














Automatic, each unit; 9. CONDUIT, STEAM LINE: 
Chases or tunnels; 10. COOLING, UNIT LOCATION: 
Exposed; 11. COOLING SYSTEMS, WATER: Com- 
mon cooling; 12. CORRIDORS: Single loaded; 

13. DESKS: Solid wood; 14. DISPENSERS, SOAP: 
Liquid; 15. DISPENSERS, TOILET TISSUE: Roll; 
16. DOOR ARRANGEMENT: Single door; 17. DOORS, 
EXTERIOR: Metal; 18. DOORS, GLASS: Without 
glass; 19. DUCTS: Metal; 20. ELECTRICAL 
BRANCH CIRCUIT DISTRIBUTION: Single conductors 
in metal conduit; 21. ELECTRICAL CONVENIENT 
OUTLET MOUNTING METHODS: Flush with wall; 

22. ELECTRICAL CONVENIENT OUTLET: Open; 

23. ELECTRICAL ENTRANCE SERVICE: Under- 
ground metal conduit; 24. ELECTRICAL OVERCUR- 
RENT DEVICE, BRANCH CIRCUIT: Circuit breakers; 
29. ELECTRICAL OVERCURRENT DEVICE, SECOND- 
ARY ENTRANCE: Magnetic air circuit breaker; 

26. ELECTRICAL POTENTIAL, PRIMARY: Above 
2,000 volts; 27. ELECTRICAL POWER PRODUCTION: 
Steam turbin; 28. ELECTRICAL SWITCHES, TOG- 
GLE: Silent, toggle; 29. ELECTRICAL TRANS- 
FORMER INSTALLATION METHODS: Inside vault; 
30. ELEVATION, ABOVE SURFACE: One story; 

31. ELEVATION, SUB-SURFACE: With basement; 

32. FIRING METHOD, STEAM BOILER: Automatic; 
33. FLOORS, CONCRETE, SEAL AND PAINT: Clear 
seal; 34, FLOORS, CONCRETE, COVERING, SOLU- 
BLE: Asphalt tile; 35. FLOOR FINISH, WOOD: 
Bakelite seal; 36. FUEL, STEAM BOILER: Natural 
as; 37. HEAT DISTRIBUTION: Radiant; 38. HEAT 
SOURCE: Central heating; 39. HINGES: Full mortise; 
40. HOT WATER HEATERS: Heat exchangers; 

41. HOT WATER SYSTEMS: Local units; 42. INSU- 
LATION, PIPE: Split clamp; 43. JAMS, DOOR AND 
WINDOW: Metal; 44. LAVATORY MOUNTING 
METHODS: Wallhung; 45. LIGHTING FIXTURE, 
FLUORESCENT: Standard with starter; 46. LIGHT- 
ING FIXTURE, INCANDESCENT: Metal reflector, 
indirect; 47. LIGHTING FIXTURE, TYPE: Incandes- 
cent; 48. LOCKERS: Recessed; 49. PAINT: Oil; 
50. PRESSURE, STEAM BOILER: Above 95 psi; 

51. RETURN, STEAM SYSTEMS: Vacuum; 52. ROOF 
COVERING, PITCHED: Tile; 53. ROOF COVERING, 
FLAT: Plastic covered; 54. SEWER, FLOW SYS- 
TEMS: Gravity; 55. SEWER LINES, BRANCH: Cast 
iron; 56. SILL, WINDOW: Concrete; 57. STAIRS: 
With landing; 58. SURFACE FINISH, PAINT: Smooth 
plaster; 59. URINAL: Wall hung; 60. URINAL 
FLUSHING SYSTEMS: Syphon-jet with flush valve; 

61. VENTILATION: Conventional window; 62. WALL: 
Concrete; 63. WASHING FACILITIES: Individual 
lavatories; 64. WATER CLOSET MOUNTING METH- 
ODS: Floor mounting; 65. WATER CLOSET: Syphon- 
jet with flush valve; 66. WATER LINE, LOCATION: 





















































































































































Exposed; 67. WATER MAIN: Cast iron; 68. WATER 
SOURCE, OWNERSHIP: Purchased; 69. WATER 
SOURCE, SUPPLY: Well; 70. WAX: Water emulsion, 
carnauba; 71. WINDOW: Steel; 72. WINDOW 
SCREEN FRAME: Metal; 73. WINDOW SCREEN 
MATERIAL: Aluminum. 

195 pages. $2.44. MicA 55-1776 
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THE COMMON LAW STATUS OF TEACHERS’ 
CONTRACTS OF EMPLOYMENT 1929-1954 


(Publication No. 12,718) 


Daniel Webster Dedrick, Ph.D. 
The University of Connecticut, 1955 


This investigation was undertaken to establish the cur- 
rent common law status of teachers’ contracts of employ- 
ment as revealed by litigation during the period 1929-1954. 
Subsidiary problems involved the determination of the sit- 
uations under which legal controversies concerning teach- 
ers’ contracts arose, the cause of such controversies, and 
means of avoiding or reducing such litigation. 

The procedure employed required in its several stages 
that each litigated case be located; evaluated as authority; 
selected for inclusion on the basis of the stature of the 
tribunal, importance of the issues, and typical nature of 
the controversy. All teachers’ contract cases which were 
prosecuted in the highest court of every state were exam- 
ined for possible inclusion. The selected cases were then 
analyzed for the fact situation which would limit the applic- 
ability of the rule of law, for the causes of the controversy, 
and for the ways in which this litigation could have been 
avoided. 

The analysis of all litigation in this area during the 
twenty-five year period reveals that the common law status 
of teachers’ contracts has not changed markedly during 
this interval. Such modification as exists can be attributed 
to the limitations upon judicial decisions caused by job 
protection statutes and by the impact of changing economic, 
political, and social conditions upon judicial concepts of 
equity. The study reveals that the common law has been 
responsive to social climate; that litigation has arisen 
chiefly because of an ignorance of the law on the part of 
boards of education and teachers; that few sharply defined 
regional patterns of decisions have arisen; and that a large 
proportion of the cases were unnecessarily tried. 

It was found that the teacher’s contractual status is 
seriously affected by the concept that the employing board 
of education, being an agency of the state, has not only 
limited powers, but also certain sovereign rights. Teach- 
ers’ contracts of employment are subject to lawful modifi- 
cation during the term, either by the enactment of rules or 
of statutes. Because of numerous statutes, many formal 
requisites exist which must be complied with if teachers’ 
contracts are to be valid. The effect of the legal concepts 
of presumption, ratification, and estoppel were found gen- 
erally to favor the teacher in litigation. In the absence of 
such job protection statutes as tenure laws or continuing 
contract laws, there was found no right to re-employment 
based on present or past service. Such job protection 
statutes were found to be productive of much litigation, 
usually as a result of ambiguity in construction. 

The avoidability of so many cases, and the lack of 
knowledge which so often induced controversies, points out 
the necessity for concerted efforts to acquaint both em- 
ployer and employee with the law. This duty devolves upon 
teacher training institutions, graduate schools of education, 
state departments of education, and state teacher associa- 
tions. All of these agencies have a duty in the building of 
better interpersonal relationships and the avoidance of 
controversies. 282 pages. $3.53. MicA 55-1777 





AN EVALUATION OF THE PROVISIONS FOR 
FINANCING FLORIDA’S PUBLIC ELEMENTARY 
AND SECONDARY SCHOOL PROGRAM 


(Publication No. 12,395) 


Josiah Calvin Hall, Jr., Ed.D. 
The Florida State University, 1955 


This study is concerned with a detailed analysis of the 
way in which the school programs in sixty-seven counties 
in Florida were financed by state and local aid during the 
school year 1953-1954, together with an evaluation of the 
provisions for such financing. 

A summary statement of all the laws affecting state and 
local financing of schools in Florida is given, together with 
detailed descriptive material of the mathematical proc- 
esses and the administrative procedures followed in deter- 
mining the amount of money provided from state and county 
sources for each of the four parts of Florida’s Minimum 
Foundation Program — instructional salaries, transporta- 
tion, current expenses, and capital outlay. In addition, 
information regarding sources of funds and expenditures 
by counties in excess of funds provided by the Minimum 
Foundation Program is presented. An analysis of the effec- 
tiveness of this program as it relates to the purposes 
sought by those responsible for establishing Florida’s 
financial program is also made. 

Utilizing twenty-five criteria as approved by authori- 
ties in public school finance, the program in operation is 
evaluated. 

It was determined that: 


1. Florida has a county and state partnership plan 
which provides for all phases of an educational pro- 
gram but the adequacy of financing certain phases 
is questionable. 


. The Minimum Foundation Program does not support 
current expenses to the same extent that it does 
teachers’ salaries and transportation. 


The Minimum Foundation Program guarantees a 
level of expenditure for all instruction units, but in 
the use of some units some counties do not avail 
themselves of the amount of money available. 


. Provision for the purchase of free textbooks by the 
state is made, but it is not a part of the Minimum 
Foundation Program. 


. The only restriction in financial support for the 
Minimum Foundation Program is in the limitation 
on the number of supervisors for which money is 
provided. 


. The plan for operating kindergartens requires an 
additional local contribution which blocks many 
counties from participating in this phase of the pro- 
gram. 


Financing for capital outlay appears adequate for 
counties of stable population but is not adequate for 
rapidly growing counties. 


. The Minimum Foundation Program requires counties 
to contribute to the operation of their schools an 
amount of money consistent with the wealth of the 
county as measured by an objective index of taxpay- 
ing ability. 
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9. The state contributes the difference between the 
amount of money required by the county and the 
amount necessary for the minimum program. 


. Largely because of poor tax assessment practices, 
many counties have extremely limited resources to 
support schools above the Minimum Foundation Pro- 
gram. Counties with small pupil population can 
offset the low tax assessment practices through the 
use of money derived from a special state tax on 
racing which is distributed equally among counties. 
But larger counties do not have this opportunity. 
Florida must develop some plan to provide schools 
with an opportunity to obtain more adequate support 
at the local level. 

252 pages. $3.15. MicA 55-1778 


A CRITICAL ANALYSIS OF THE 
ADMINISTRATION OF INTERNAL 
ACCOUNTS IN SECONDARY SCHOOLS 


(Publication No. 12,735) 


Jacob David Rieger, Ph.D. 
The University of Connecticut, 1955 


The purpose of this study was to make an analysis of 
the methods used in a group of selected secondary schools 
in the system of control of internal accounts as they apply 
to funds of student organizations. 

The normative survey method, nation-wide in scope, 
using a questionnaire, was employed to secure appraisal 
of a jury composed of 194 outstanding secondary school 
administrators recommended by the Superintendents of 
Public Instruction. Copies of the questionnaire, containing 
items concerning accounting, budgeting, safeguarding and 
auditing student activity funds, were forwarded to the jury 
and resulted in an 85.1 per cent response. 

A review of the germaine literature revealed that many 
secondary schools were experiencing difficulties in the 
management of student activity accounts. Some of these 
difficulties are: 


1, Careless handling of activity receipts | 

2. Poorly trained personnel charged with the responsi- 
bility of caring for activity funds 

3. Lack of control forms 

4. Inadequate storage vaults for temporarily housing 
activity funds 

9. Insufficient and improperly kept records 

6. Absence of a central control agency 

7. Inefficient accounting and budgetary practices. 


The results of this nation-wide study dealing with this 
legal control of student activity funds revealed that 23 
states are required by legislative enactment to exercise 
control over these funds. Each of the remaining states 
and the District of Columbia have no specific law govern- 
ing such funds. The laws or regulations indicate that the 
patterns of practices in the accounting for student activity 
funds are basically alike in the several states, although 
varying in some features. 

An analysis of the tabulation of the questionnaire 





indicates an absence of standardized accounting practices 
in financial matters pertaining to student activity funds. 
Many administrators, 93 per cent, recognize the essen- 
tiality of a uniform system of bookkeeping for all student 
activity funds in the school. A central agency to handle 
such funds was favored by 84 per cent of the respondents. 
A near unanimous opinion was reached by the jury, 98.7 
per cent, that an essential practice in planning student 
activities necessitated an over-all budget approval by some 
individual or group closely associated with the educational 
system; of the responses, 53.3 per cent favored approval 
by the principal of the school. Findings indicate that the 
responsibilities and dangers involved in handling student 
activity funds should be recognized and precaution should 
be taken for safeguarding such funds. The study showed 
that it is essential that the financial records of student 
activities be audited annually by independent accountants. 

A statement of 57 quality principles was developed as 
the study progressed and 52 of these were employed in the 
construction of a plan for the administration of the activity 
funds in the secondary schools. 

The conclusions propose that there should exist a uni- 
formity in the administration of student activity funds by 
local boards of education; that secondary school adminis- 
trators should consider a more widespread participation 
of students in planning and conducting student activities as 
an integral part of the educational program. 

Four additional studies are recommended: 

1. A survey of existing laws and regulations governing 
the control of internal accounts in the public secondary 
schools in the 48 states and the District of Columbia for 
the purpose of aiding in the adoption, by the states, of uni- 
form statutes legislating the administration of such funds. 

2. A similar study in connection with the public ele- 
mentary schools. 

3. A study of the control of the student activity ac- 
counts of public higher educational institutions. 

4. A study of the detailed aspects of the administrative 
processes in the areas of accounting, budgeting and safe- 
guarding of non-public funds in the public supported insti- 
tutions of learning. 254 pages. $3.18. MicA 55-1779 
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THE ROLE OF OLDER PEOPLE IN A 
FLORIDA RETIREMENT COMMUNITY 


(Publication No. 12,538) 


Gordon James Aldridge, Ph.D. 
University of Michigan, 1955 


The purpose of this study was to examine the social 
aspects of aging in a small retirement community in cen- 
tral Florida. The hypothesis tested was that ina commu- 
nity developed under the aegis of older people, the role of 
older people may be expected to be different in such di- 
mensions as social participation and social control. The 
differences may be expected to be in the direction of a 
role which brings both social approval and personal sat- 
isfaction. 
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Persons sixty years of age and over were considered 
older. St. Cloud, Florida, an all-white community of 3,000 
with 50 percent over sixty, was selected for study because 
it was developed as a retirement community, its population 
having four times as large a proportion of older people as 
was found in the population of the United States. During 
the summer of 1951, a representative sample of two hun- 
dred forty-five older people was interviewed, as well as 
persons from other age groups and at least one officer 
from all of the secular and most of the religious organiza- 
tions. Formal and informal group activities were ob- 
served and participated in, and organizational records and 
other secondary sources read. All data were considered 
in relation to the older people in the community and the 
role they lived. 

St. Cloud was found to be a migration-developed com- 
munity, in which the clubs and organizations play a pri- 
mary role in providing social support and recognition for 
older people. The numerical dominance of older people in 
St. Cloud’s adult population and in the membership and 
leadership of most organizations contributed to their posi- 
tion of strength and influence. The relatedness of social 
participation and social control was particularly evident; 
the older people achieved control of the community through 
control of its organizations, without carrying direct ad- 
ministrative responsibilities. 

Many of St. Cloud’s older people used these organized 
social outlets. Many older people augmented, and others 
replaced formal with informal participation. For almost 
half, informal participation represented their only form of 
social relationships. Some of these relationships were 
stable and continuing, such as neighborhood cliques. Others 
tended to be floating contacts, such as were typical of the 
Post Office, shopping trips, and the downtown green 
benches. 

Largely, St. Cloud had become adapted to its high pro- 
portion of older people. The process of adaptation was 
facilitated by and expressed through the development of 
certain services, facilities and customs. At the same time 
resentment of the presence and influence of so many older 
people was found, especially among the young who tended 
to resolve their conflict by leaving St. Cloud when able. 

It was concluded that, in contrast to the usual role of 
older people in the United States, the position of older 
people in St. Cloud was socially approved and personally 
satisfying. Their solidarity was reinforced through the 
formal organizations which they controlled, and through 
informal social relationships with persons of like age and 
interests. Control of these organizations led to control of 
the community’s structure and functioning, and would be a 
crucial factor in the possible development of an adult edu- 
cation program. Finally, despite areas of conflict, particu- 
larly between the young and the old, the community has 
become accommodated to its older people. 

134 pages. $1.68. MicA 55-1780 





THE WORKERS’ FACULTY (RABFAK) 
SYSTEM IN THE USSR 


(Publication No. 12,476) 


Fredrika Morehouse Tandler, Ph.D. 
Columbia University, 1955 


This study of the Workers’ Faculty or Rabfak, a special 
kind of adult school in the USSR designed to prepare work- 
ers and peasants for study in higher institutions, traces the 
background, history, organization and achievements of this 
school which existed from 1919 to 1941. Although a history 
of the first ten years of the Rabfak was published in Russia 
in 1930, this book is not available in the United States and 
is not listed in the British Museum Collection. So far as 
can be determined no complete study of this agency has 
been made. 

The dissertation opens with a survey of adult education 
as it existed under the tsars. Special attention is given to 
those agencies which influenced adult education in the 
Soviet period or which were revived or adapted to serve 
the needs of the post-revolutionary regime. There follows 
an account of the origin and history of the Rabfak itself, 
the attitudes both favorable and unfavorable which were 
held about it, and the growth and decline of the system as 
a whole. In order to make clear why the Workers’ Faculty 
was discontinued, and to set it against the general back- 
ground of adult education in the Soviet Union, the work of 
the outstanding courses and schools for adults which were 
contemporaneous is briefly considered. 

In Chapter Three, the various types of Rabfak are de- 
scribed — the day and evening schools, the fields of spe- 
cialization, and the schools and departments devised par- 
ticularly to serve the needs of the national minorities. 

The general plan for the administration of the Rabfak, and 
its academic organization are outlined in the latter part of 
this chapter. 

The methods and programs used in these special 
schools are analyzed in detail in the two succeeding chap- 
ters. Chapter Six sets forth the process of application and 
admission to the Rabfak. On the basis of official data, an 
effort is made to estimate roughly the educational prepara- 
tion of the students who enrolled in Workers’ Faculty 
courses. 

What the Rabfak students were like, how they lived and 
worked, their social origins, proportionate Party and Kom- 
somol membership, age range, success and failure, the 
relative number of men to women, and the student organi- 
zations to which they belonged are treated in Chapter 
Seven. This is followed by a brief description of the kind 
of teachers who worked in these schools, with special at- 
tention to their training. 

Since one of the purposes of the Rabfak was to make 
over the higher schools, to “proletarianize” them, as the 
saying went, the next chapter tells of the role of its gradu- 
ates in the institutions of higher learning. How they were 
admitted, what proportion of the student body they consti- 
tuted, and an estimate of how they affected the character 
of these institutions are the principal subjects treated 
here. 

The final chapter attempts to answer the question as to 
whether the Workers’ Faculty achieved its three-fold pur- 
pose: to make over the higher schools, to prepare cadres 
of specialists in all fields, and to create a new intelligent- 
sia. The conclusion is that while the Rabfak actually 
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served a very small percentage of the adult population and 
was only one of numerous institutions which played a part 
in carrying out these goals, and no doubt fell short of the 
hopes of its founders, it did contribute tangibly to the ful- 
fillment of the tasks set for it. 

357 pages. $4.46. Mic 55-213 


EDUCATION, HISTORY 


THE HISTORICAL DEVELOPMENT OF 
JUNIOR COLLEGES IN ARKANSAS 


(Publication No. 12,406) 


Tommie Joe Cole, Ed.D. 
University of Arkansas, 1955 


Major Professor: Roy B. Allen 


Purpose of the Study 


The purpose of this study was to trace the historical 
development of selected junior colleges in the state of 
Arkansas to determine such factors as the course of the 
junior college movement in the state; why junior colleges 
were established where they were; the forces that caused 
them to develop into four-year colleges, maintain status 
quo, or become defunct; the extent of administrative, fac- 
ulty, and curricula changes in meeting the needs of the 
time; the influence of state laws in relation to a public 
system of state-supported junior colleges; and the role 
that junior colleges may play in the future educational sys- 
tem of Arkansas. 








Approach to the Problem 





The method employed in writing this dissertation was 
that commonly classified as historical. In the procedure 
utilized, the first step required the consideration of the 
background of the junior college movement throughout the 
United States; the second step, the study of the educational 
situation in Arkansas; the third, the search for all avail- 
able information on the individual schools and their devel- 
opment. The fourth step involved the organization and 
presentation of the materials gathered. The writer at- 
tempted to follow the chronological development of each 
institution inasmuch as such a method was feasible. 


Summary 





Approximately twenty recognized junior colleges have 
existed in Arkansas since 1900, which was the beginning of 
the junior college movement on a nation-wide basis. It 
was found that both non-public and public institutions have 
been established in this state, and that some of each type 
are either now defunct or are no longer rated as junior 
colleges. Non-public schools of the past included in this 
study were Galloway Woman’s College, Central College, 
Jonesboro Baptist College, Mountain Home Baptist College, 
the Missionary Baptist College of Sheridan, Crescent Col- 
lege, John E. Brown College, and Draughon’s School of 
Business. 





Public junior colleges of the past included the four 
original district agricultural schools as well as the El 
Dorado Junior College and Hot Springs Junior College. 

Junior colleges operating in Arkansas during the 
1954-55 session included The Central Arkansas Junior 
Agricultural College, Dunbar Junior College for Negroes, 
Southern Baptist College, Conway Baptist College, Fort 
Smith Junior College, and Little Rock Junior College. 

It was noted that state laws prohibit the establishment 
of a state system of public junior colleges, and that often- 
times inadequate planning as to location and finances for 
non-public junior colleges was evident. Also there has 
been a tendency to expand junior colleges to senior insti- 
tutions. More than half of the presidents and/or deans of 
Arkansas junior colleges teach at least one class. There 
has been a tendency to stress liberal arts offerings in the 
college curricula. 


Recommendations 





The writer recommended that: 

(1) Appropriate legislative action be taken to provide 
for a system of public junior colleges in the state; 

(2) More emphasis be placed on vocational and terminal 
functions of junior colleges; 

(3) More planning should be done before additional 
church-affiliated schools are established; 

(4) Administrative officials be relieved of undue pres- 
sure to change junior colleges to senior colleges; 

(5) Thorough studies be made prior to the establish- 
ment of any proposed junior colleges in the state. 

207 pages. $2.59. MicA 55-1781 


THE DEVELOPMENT OF THE 
CONSTITUTIONAL AND STATUTORY 
PROVISIONS FOR EDUCATION IN ARKANSAS 


(Publication No. 12,409) 
William Randolph Davenport, Ed.D. 
University of Arkansas, 1955 


Major Professor: Roy B. Allen 


THE PROBLEM 


It was the purpose of this study to examine the provi- 
sions made for certain phases of education in the constitu- 
tions and statutes of the State of Arkansas from 1819 to 
1954, and to trace the development of these phases of the 
Arkansas public schools through that period. 


LIMITATIONS 
The study was limited to include: 


1. Provisions for public education included in the con- 
stitutions of the State. 


2. Enactments of the General Assembly dealing with: 


a. Organizational and administrative aspects of the 
schools. 

b. School pupils. 

c. Teachers and other employees. 
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SOURCES OF DATA 


The more frequently used sources were the official 
journals of the constitutional conventions, the constitutions, 
certain volumes of the journals of the Senate and House of 
Representatives, the Acts of the General Assembly from 
1836 to 1953, the Acts of the Territorial Legislature, and 
certain volumes of the Revised Statutes and Digests of 
Statutes of the State. 


SUMMARY 


Arkansas’ public school system had its beginning in the 
proceedings of the Territorial Legislature of 1829. The 
Constitution of 1836 obligated the State for public education, 
although the public school concept was not fully formed. 
Plenary power over public schools was vested in the Legis- 
lature. Included in the Constitutions of 1861 and 1864, 
these provisions prevailed until 1868. 

In the Constitution of 1868 there was a mandate for 
public education for all children of the State. Outgrowth 
of the pauper school idea was promoted by the provisions 
for more adequate financial support of public schools. Bet- 
ter supervision resulted in a more unified school system 
in the State. 

Strengthening the control of the General Assembly over 
public schools, the 1874 Constitution continued the basic 
educational provisions of 1868. 

School legislation has paralleled the framework pro- 
vided by the constitutions. After the Civil War a more 
solid foundation was laid for the maintenance of a system 
of public-supported schools. 

Some form of county or intermediate supervision of 
schools has been authorized since 1829. State school su- 
pervision has developed from a feeble beginning in 1843 to 
its present dimensions of a nine-member State Board, a 
State Commissioner, and a far-reaching State Department 
to coordinate the activities of the schools. 

Congressional townships were the first local school 
districts. These were later divided into districts accord- 
ing to concentrations of population. Statewide reorganiza- 
tion in 1948 compelled all districts of less than 350 
enumerants to consolidate with another district. 

Legal age limits for pupils have remained relatively 
constant. The public school program has broadened to 
include all children in the State. From 1843 to 1867 four 
months annually was the legal minimum public school term. 
This minimum was reduced to three months in 1867 and so 
remained until 1931 when it was set at six months. Com- 
pulsory attendance and child labor legislation has been 
progressively strengthened. 

There has been a progression toward uniform adoption 
of textbooks for elementary schools. Since 1937 free text- 
books have been furnished to elementary school pupils. 

Once allowed in only a few districts and later permitted 
in others, free transportation of pupils is now an essential 
part of most school programs. 

Since 1853 legislation has required certification of 
teachers. Since 1905 professional education has been rec- 
ognized for certification. Increasingly higher standards 
have been set for certification. Health certificates are 
also required of teachers. 

Power to employ and discharge teachers is vested in 
local school boards. Since 1941 a continuing contract 
clause has given teachers some employment protection. 





Arkansas has no minimum salary law for teachers. 
State money is allotted to districts for teachers’ salaries 
on the basis of the level of certification of the teachers. 
Since 1947 Arkansas has had a system of teacher retire- 
ment. 428 pages. $5.35. MicA 55-1782 


FRANK PARSONS AND VOCATIONAL GUIDANCE 
(Publication No. 12,794) 


Howard Vaughn Davis, Ed.D. 
Washington University, 1955 


Chairman: Dr. Orvin T. Richardson 


The purpose of this investigation was to study the work 
of Frank Parsons to try to determine his influence on vo- 
cational guidance and to ascertain the influences of the 
period 1854-1908 impinging upon him and his thinking. The 
investigation was based on the certainty that Parsons was 
the father of vocational guidance. The development of the 
guidance movement, especially in the schools, has been 
primarily in the direction indicated by the work of Parsons. 

The method of study was historical and philosophic. 
Data were gathered from Parsons’ writings, from his per- 
sonal papers, and from references to him and his work. 
The aim throughout was to interpret, to analyze, and to 
express logical conclusions regarding the relationship 
between vocational guidance and the period. Showing the 
needs and struggles of the period added to understanding of 
the progress of later concepts of vocational guidance. 
Guidance was considered in the light of Parsons’ ideal of 
helping young people to choose a vocation in consonance 
with their desires and natural abilities. 

As a reflection of the forces of his time, Parsons was 
shown to have been an influential representative of the 
social and moral conscience of the rising industrial era. 
As a socialistic thinker he became interested in effecting 
vocational changes and devising a means for achieving 
happiness for working people through guidance into com- 
patible vocations. 

Parsons held advanced educational beliefs which were 
based on his social ideas and aimed at happiness in voca- 
tion. Through Parsons’ work at Civic Service House, 
Breadwinners’ College, and the Vocation Bureau of Boston, 
organized vocational guidance actually began as he devel- 
oped techniques of interviewing, self-rating, and analysis; 
the formal training of counselors; and contacts with public 
schools. Through his belief in the plasticity of the mind, 
the faculty theory, and behaviorism, the schools became 
an important means of carrying out the work of vocational 
guidance. 

As a scholar Parsons studied the liberal social thinkers 
of his day; in attempting to interpret the law and social 
thought for the good of mankind he turned toward counseling 
young people. The vocational struggles of young people, 
particularly immigrants, caused him to try to alleviate 
their plight through an organized system of vocational 
counseling. 

Because of his background of social and economic 
thinking, Parsons was able to envision a society in which 
the welfare of mankind was supreme. Therefore the func- 
tions of his vocational guidance as shaped by the influences 
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of the period were threefold: (1) choosing the proper vo- 
cation, (2) living a moral life, and (3) cooperating for the 
common good. Vocational thinking and planning were re- 
sults of the struggle by Parsons for such things as public 
ownership, the cooperative movement, reform in voting, 
the eight-hour day, and the emancipation of women. 
Parsons could hardly have developed his ideas of voca- 
tional guidance as he did in any other period of United 
States history. 235 pages. $2.94. MicA 55-1783 


DEVELOPMENT OF SCHOOL DISTRICTS 
IN ST. LOUIS COUNTY WITH SPECIAL 
EMPHASIS UPON THE APPLICATION OF 
MISSOURI SENATE BILL NO. 307 


(Publication No. 12,796) 


Edmund Louis Detering, Ph.D. 
Washington University, 1955 


Chairman: Elmer James Reynolds 


The purpose of this study was to trace the development 
of school districts in St. Louis County, Missouri. An ex- 
amination of this development was deemed to be useful in 
studying and understanding the present status of school 
district organization in this county. Findings should be 
helpful in future educational planning which pertains to 
districts in this and other counties. 

In analyzing progress which has been made in this con- 
nection, it was found that most school district reorganiza- 
tion occurred in areas designated as rural. St. Louis 
County was found to be unique in that it is both rural 
and urban. Information on how best to plan for this dual 
type of county was lacking. 

The City of St. Louis withdrew from St. Louis County in 
1877. At that time the county contained eighty-two opera- 
tive school districts. Prior to 1877, territorial governing 
bodies and state legislatures of Missouri expressed them- 
selves verbally, but not adequately financially, as being 
favorably disposed toward public education. This lack of 
adequate financing and the advent of the Civil War com- 
bined to nullify provisions for public education in general 
in the State of Missouri. 

An analysis of the data concerning the development of 
school districts in St. Louis County, from 1877 through the 
school year 1952-53, led to the following four conclusions. 

First, Missouri Senate Bill No. 307, effective July 18, 
1948, was largely responsible for the sizable decrease in 
the total number of school districts in St. Louis County. 
This bill provided for the establishment of county boards 
of education, a definition of their powers and duties, a 
method of planning for school district reorganization, and 
state building aid; in addition, it authorized free transpor- 
tation. In 1948 there were still eighty-six school districts 
in the county, but by the close of the school year 1952-53 
this number was reduced to thirty-two. 

Second, further reorganization of school districts in 
St. Louis County is necessary. Statistics show that in 
spite of the extensive rearrangements of districts in the 
county since 1948, extreme inequities in educational oppor- 
tunities for the youth of the county still exist. These in- 
equities are for the most part due to insufficient funds. 





Third, the group of seven districts reorganized in ac- 
cordance with the provisions of Senate Bill No. 307 com- 
pares favorably with a group of nineteen non-reorganized 
high school districts in the county in average daily attend- 
ance and total assessed valuation. The less favorable com- 
parisons as to cost per pupil in average daily attendance 
and tax levied per one hundred dollars of assessed valua- 
tion can be attributed to immediate needs resulting from 
reorganization. 

Fourth, the multiplicity of legislation pertaining to the 
establishment and rearrangement of school districts hin- 
dered reorganization plans of the St. Louis County Board 
of Education. 

The above conclusions indicate that a study of the prob- 
able advantages and disadvantages which might be derived 
from the administration of St. Louis County as a single 
school district would be useful. In addition, a qualitative 
study of the educational offerings of school districts, both 
reorganized and non-reorganized, would be of value in de- 
termining whether or not present reorganized districts are 
rendering increased educational services. 

156 pages. $1.95. MicA 55-1784 


EDUCATION, PHYSICAL 


THE EFFECT OF CLOTHING ON 
CERTAIN MEASURES OF STRENGTH 
OF UPPER EXTREMITIES 


(Publication No. 12,891) 


Katharine S. Fox, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor M. Gladys Scott 


This study was one phase of a four-part project con- 
ducted for the Quartermaster Corps of the United States 
Army. The purpose of the project was to investigate the 
effect of a simulated clothing variable on range of motion, 
speed, endurance and strength of the upper extremities. 

Three-hundred and fifty-five volunteers ranging from 
seventeen to thirty-three years of age from the Army Re- 
serve Officer Training Corps, the Air Forces Reserve 
Officer Training Corps, the advanced Reserve Officer 
Training Corps and graduate men physical education major 
students served as subjects for this study. 

The electronic dynamometer designed by Tuttle, Janney 
and Thompson was the instrument employed in securing the 
strength measures inthis study. Maximum strength of push 
when wearing a simulated clothing variable was compared 
with maximum push strength without the simulated clothing 
variable. Push strength endurance with and without the sim- 
ulated clothing variable also was investigated. Maximum 
strength and strength endurance of a normal grip on the dyna- 
mometer were compared with maximum strength and 
strength endurance of other grip types intended to simulate 
the effect of protective clothing on the use of the hand. 

The relationship of age to maximum grip and push 
strength and to grip and push strength endurance also was 
studied. 
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Within the limitations of this study the following conclu- 
sions seemed justified: 

1. There was a difference, significant at the one per 
cent level of confidence, between the mean scores on 
strength of push with and without the simulated clothing 
variable. This difference was found both in the maximum 
and strength endurance index. 

2. The Normal grip, when endurance was considered, 
was significantly stronger than any other type of grip. 

3. The Normal grip maximum strength was greater 
than any other type of grip with the exception of the Padded 
Grip. Because only a maximum effort was recorded on the 
Padded grip, it might be questioned as to whether the two 
measures are comparable. 

4. Although some significant differences in strength 
among age groups were found on some of the tests, those 
differences were erratic and seemed not to present a con- 
sistent enough pattern to be attributable to age alone. 

56 pages. $1.00. MicA 55-1785 


A STUDY OF THE FLEXIBILITY IN 
FIVE SELECTED JOINTS OF ADULT 
MALES AGES 18 TO 71 


(Publication No. 12,576) 


George Wells Greey, Ph.D. 
University of Michigan, 1955 


The problem of this study was to investigate the flexi- 
bility in selected joints of adult males 18 years of age and 
older. 

Twenty-two flexibility measurements were taken on 510 
healthy subjects from all walks of life. The subjects were 
not fatigued by warm-ups or previous activities. There 
was no competitive element involved in the taking of the 
measurements and the maximum range of voluntary move- 
ment of the body segment was recorded for each test. 

The instrument used for twenty of the items was a 


Leighton Flexometer, which gives a dial reading in degrees. 


The other two tests, Shoulder Prone Flexion and Trunk- 
Bending Flexion, were measured by a lineal stick cali- 
brated in inches. The twenty-two measurements were ar- 
ranged in the following order to minimize the subjects 
movement on the testing table: (1) Right Shoulder Flexion; 
(2) Right Shoulder Extension; (3) Right Hip Flexion; 
(4) Right Hip Extension; (5) Left Shoulder Flexion; (6) Left 
Shoulder Extension; (7) Left Hip Flexion; (8) Left Hip Ex- 
tension; (9) Left Leg Abduction; (10) Left Knee Flexion; 
(11) Right Knee Flexion; (12) Shoulder Prone Flexion; 
(13) Right Leg Abduction; (14) Left Ankle Dorsi Flexion; 
(15) Left Ankle Plantar Flexion; (16) Right Ankle Dorsi 
Flexion; (17) Right Ankle Plantar Flexion; (18) Right Wrist 
Radioulnar Pronation; (19) Right Wrist Radioulnar Supina- 
tion; (20) Left Wrist Radioulnar Pronation; (21) Left Wrist 
Radioulnar Supination; and (22) Trunk-Bending Flexion. 
IBM cards were used to facilitate the statistical analy- 
Sis of the data. The mean scores for the twenty-two test 
items were plotted graphically for the median age of the 
five age brackets: 18-29; 30-39; 40-49; 50-59; 60-71. 
The means were compared graphically for four categories 
of sports participation strenuousness; then the means were 
combined for the three participating groups and compared 
with the non-participants. 





The Pearson product moment method of correlation was 
used to determine the correlation between the flexibility 
items and age. R. A. Fisher’s analysis of variance was 
used to show the relationship of flexibility with age and 
with sports participation strenuousness. A probability of 
.05 was used as the level of significance for this study. A 
regression equation of flexibility and age was computed for 
each of the twenty-two flexibility measurements. The reli- 
ability of the method used to take the measurements, based 
on test re-test correlations, ranged from +.916 to +.997. 

The conclusions are as follows: (1) the relationship be- 
tween flexibility and age in most instances is negative; 
(2) flexibility is highest in most joints at age 23.5 years; 
(3) the right and left wrist radioulnar pronation increase 
or maintain their high level of flexibility from age 23.5 to 
65 years; (4) exercise tends to retard the downward trend 
of flexibility in the aging process, especially in the trunk 
and upper extremities; (5) athletic experience in high 
school or college is not a discriminating factor in compar- 
ing the flexibility of athletes and non-athletes in the non- 
exercise group. 229 pages. $2.86. MicA 55-1786 


A FILM AND MANUAL FOR USE IN 
DEVELOPING ABILITY TO TEACH 
SPORTS SKILLS 


(Publication No. 12,899) 


Jean Margaret Homewood, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor M. Gladys Scott 


The purpose of the study was to develop a sound motion 
picture film for use in courses in methods of teaching 
sports. The film was designed to be used in the training of 
prospective teachers in the observation of sports activities 
so that they might better analyze skills, recognize basic 
errors made by beginning players and give proper coaching. 
The skills included were limited to a selection of those 
commonly taught in beginning classes in girls’ basketball. 

The procedure in developing the film consisted of sev- 
eral sub-problems. It was necessary to analyze the skills 
and basic errors to be included in the film. This was done 
by submitting a list of skills commonly taught to beginners, 
together with basic errors, to a group of forty experienced 
instructors soliciting their help in selecting the skills to be 
included. In order to determine in what manner the skills 
could be demonstrated most effectively, a study was made 
of available film and 300 feet of experimental film were 
taken. The basic sequence was determined after a study of 
recommended principles and techniques of educational film 
use and a consideration of possible content and contem- 
plated use. In order to develop the teacher’s guide for use 
of the film, the film was used in four different teaching 
situations and was evaluated with respect to value, content 
and use by the students and instructors of the four groups. 
The results of the evaluation, as well as a review of man- 
uals and guides published for use with other films and a 
review of literature concerning effective film use, were 
considered in the construction of the teacher’s guide. 

There was an 88 per cent return from the group of ex- 
perienced instructors surveyed by questionnaire on the 
skills to be included. The respondents agreed on the 
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fundamentals and the skills finally included were given a 
top rating by over 60 per cent of the instructors and the 
errors a top rating by over 49 per cent. 

The arrangement of content within the film followed a 
basic pattern. The total film was divided into eleven sec- 
tions, each of which could be used separately. The intro- 
ductory sequence was concerned with fundamental body 
movements used in basketball and general principles of 
passing and shooting. Each of the nine skill sections con- 
sisted of an analysis of the correct performance of the 
skill and several scenes of each error followed by a scene 
of the correct skill with the appropriate coaching point 
emphasized. Both normal speed and slow motion were 
used. The final section included a series of typical errors 
of different skills which could be used as a testing device. 

Several different methods of use were followed by the 
groups who evaluated the film. The variations were con- 
cerned with placement of viewing within the lesson, use of 
the sections, number of repetitions and practice. The stu- 
dent evaluation was extremely helpful, their judgment of 
its value was constructive and their comments on its con- 
tent and use were favorable and in line with recommended 
practices. The instructors who used the film noted that a 
film of this type filled a definite need in their teaching and 
made excellent suggestions for its use. 

The form of the observation test, as first presented, 
was inadequate. This section of the film was revised on 
the basis of the results of the trial use and the suggestions 
of the instructors using it. 

While the film was designed for use in methods classes, 
comments by students, instructors and others who viewed 
it indicated that it would be equally useful in skills classes. 
Their recommendations were followed in the construction 
of the guide. 122 pages. $1.53. MicA 55-1787 


ELECTROMYOGRAPHIC STUDY OF 
SELECTED MUSCLES INVOLVED IN 
MOVEMENTS AT SCAPULOHUMERAL, 
ACROMIOCLAVICULAR, AND 
STERNOCLAVICULAR JOINTS 


(Publication No. 12,921) 


Peter Olaf Sigerseth, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor Charles H. McCloy 


The purpose of this study was to investigate the action 
potentials produced by the biceps brachii, the deltoideus, 
the latissimus dorsi, the pectoralis major, the serratus 
anterior, the cleidomastoideus, the teres major, the trape- 
zius, and the triceps brachii (long head) in movements of 
the upper right arm and the shoulder girdle. The data were 
collected by means of a Grass electroencephalograph. The 
procedure for collecting the data was established on the 
basis of records taken on twelve subjects and the findings 
that are reported were based on twenty complete sets of 
records taken on five subjects. 

The movements of the right upper arm included maxi- 
mum rotation around a transverse (T) axis (i.e., an axis 
that passes leftward rightward through the center of the 
scapulohumeral joint), maximum rotation around an 


anteroposterior (AP) axis (i.e., an axis that passes forward 
backward through the center of the scapulohumeral joint), 
maximum rotation around a vertical (V) axis (i.e., an axis 
that passes perpendicularly through the center of the 
scapulohumeral joint), and maximum rotation around a 
longitudinal (V, if the upper arm is in the anatomical posi- 
tion) axis (i.e., an axis that passes from the center of the 
scapulohumeral joint to the center of the humeroulnoradial 
joint). 

The movements of the right upper arm around T and 
AP axes were performed on a shoulder wheel attached to a 
wall; and those around a V axis through the scapulohumeral 
joint, on a shoulder wheel lying on a table. The subject, 
grasping a handle attached on the edge of the wheel, per- 
formed these movements by exerting pressure toward the 
shoulder wheel and by exerting pressure away from the 
shoulder wheel. The experimenter offered resistance to 
these movements by pulling on the two ends of a rubber 
band (cut from an inner tube of an automobile tire), into a 
loop of which band the handle of the shoulder wheel had 
been inserted. The movements of the right upper arm 
around a longitudinal axis through the scapulohumeral and 
humeroulnoradial joints were performed without apparatus. 
The subject performed the movements by exerting pres- 
sure forward, by exerting pressure backward, by exerting 
pressure lateralward, and by exerting pressure medial- 
ward. The experimenter offered resistance to these 
movements by pulling with his hands on the upper arms of 
the subject. 

The other movements included moving the shoulder up- 
ward and forward, and upward and backward, with a 
25-pound dumbbell held in the right hand; moving the 
shoulder upward (shrugging), with a 175-pound barbell 
held in the hands; pushing with the right hand downward 
and forward, and downward and backward, against a table; 
and moving the shoulder, which was neither elevated nor 
depressed, forward and backward in a horizontal plane. 

79 pages. $1.00. MicA 55-1788 


USES AND IMPLICATIONS OF SOME 
CARDIOVASCULAR RATINGS OF 
POST-PUBESCENT GIRLS 


(Publication No. 12,876) 
Laura Apple Tiffany, Ed.D. 
Temple University, 1955 


The Problem and Its Scope 





The main purpose of this study was to secure data, 
based upon application of the Tuttle Pulse-Ratio Test to 
post-pubescent girls, which would either confirm or refute 
indications of data so far accumulated. 

Solution of the above problem should provide at least a 
partial answer to several recognized needs, namely: the 
need for reliable, valid, and easily-administered measure- 
ment of cardiovascular efficiency; the need for specific 
data on the cardiovascular function of post-pubescent fe- 
males; and the need for an objective measurement of con- 
crete gains in the physical education program. 


The Tuttle-Technique 








The Tuttle Pulse-Ratio Test was selected as the 
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instrument for this study for several reasons. Independent 
investigations have provided considerable data for purposes 
of comparison and verification, and have attested to the 
test’s relative reliability and validity. The Tuttle-Test is 
easily and economically administered, and is highly stand- 
ardized. 

The exercise used in this study was stepping on and off 
a stool at a pre-determined speed. The “step-pulse-ratio” 
is based upon the heart’s capacity to compensate for exer- 
cise. It is calculated by dividing the total 2-minute post- 
exercise pulse count by the normal 1-minute resting pulse 
count. 


Procedure 

To satisfy the need toward which this study was pointed, 
no effort was made to control the many variables present 
in the class-gymnasium situation. Statistical treatment of 
data attempted to measure relationship between factors. 

Data gathered consisted of three relatively simple 
measures of cardiovascular function: pulse rates at rest 
in three standard positions; step-pulse-ratios for six 
levels of exercise-intensity; recovery times for each of 
the six step-tests. 

The experimental group consisted of 220 students at- 
tending South Philadelphia High School for Girls. Slightly 
more than 26 cardiovascular measurements per case were 
available. Case file cards were employed. 

The testing period covered eight months; school days 
and weekends, and daily times from 7:45 A.M. to 9:30 P.M. 
were included. 

Student operators were used after training and under 
direct supervision. 





Analysis and Interpretation of Data 





Measures of central tendency and variability were cal- 
culated for step-pulse-ratios, pulse rates, and recovery 
times. Calculations included size of sample, range, mean, 
median, standard deviation, standard error of the mean, 
and the 99 and 95% confidence intervals for the sample 
measurements. 

In general, pulse rates at rest present a normal picture. 
Pulse rates immediately following the school day are ab- 
normally high for most subjects; the usual relationship be- 
tween lying, sitting, and standing pulse rates is not present 
in all cases. 

Both step-pulse-ratios and recovery time show a grad- 
ual rise as exercise-intensity increases. At the strenuous 
level there are many cases where heart accommodation 
appears to “taper off” or even to cease. 

The Pearson Product-Moment Method, the analysis of 
variance technique, and Jackson’s test of sensitivity were 
applied to the data in determining reliability and validity. 
These calculations appear to be influenced by many factors, 
each of which was given extensive statistical treatment. 
The 50, 40, and 15-step tests appear most promising. 


Summary and Conclusions 





1. Statistic and parameter values were developed for step- 
pulse-ratios and recovery time and for pulse rates at 
rest. 

. The Tuttle Step-Test offers a possible means of evalu- 
ating cardiovascular efficiency of post-pubescent girls. 
Statistical and physiological considerations suggest that 
the 15 and 40-step tests are best suited for testing 





post-pubescent girls. Use of a median score based upon 
a minimum of three testings seems indicated. 


. Norms for step-pulse-ratios for standard amounts of 
work should be established for groups within certain 
limits of weight deviation from normal, and within cer- 
tain limits of resting pulse rate. 


. Relationship between exercise-intensity and pulse- 
increase may be curvilinear rather than linear. 
170 pages. $2.13. Mic 55-214 
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A COMPARISON OF THE INTERESTS AND 
SOCIAL ADJUSTMENT OF UNDERACHIEVERS 
AND NORMAL ACHIEVERS AT THE 
SECONDARY SCHOOL LEVEL 


(Publication No. 12,709) 


Marion Elizabeth Armstrong, Ph.D. 
The University of Connecticut, 1955 


In attempting to discover why some high school students 
with average and above average ability fail to work to ca- 
pacity while others of like ability are achieving normally, 
a study was made of the interests and social adjustment of 
underachievers as they compared to a matched group of 
normal achievers. Five hypotheses were proposed as fol- 
lows: 

Underachievers are more likely than normal achievers 
(1) to have stated vocational goals which are not in line 
with their dominant interests, (2) to be following vocational 
goals set for them by others or to have no vocational goals, 
(3) to have interests which are not satisfied by the school 
such as outdoor activity involving much moving about and 
action, but activities which require little continuous con- 
centration, (4) not to be chosen for positions of responsi- 
bility, and to show preference for relationships which are 
free from conflict, (5) to seek companions older or younger 
than themselves and to feel that they do not belong to 
groups of their own age. 

The Otis Quick-scoring Mental Ability Test, Gamma 
Form was administered to all students in Grades 9 and 11 
in Woodrow Wilson High School, Middletown, Connecticut 
to establish a common standard of intelligence. Otis I.Q. 
Scores and the average of school marks were correlated. 
Those whose average school mark was at least one half 
of one standard error of prediction below their predicted 
average were considered underachievers. These were 
matched on age, sex, grade, and curriculum with a control 
group (normal achievers) whose average school marks 
were within one half of one standard error of prediction 
from the predicted average. Kuder Preference Records, 
Vocational and Personal, were administered to all students 
in the study. Scores above the 75th percentile (high scores) 
and below the 25th percentile (low scores) were compared 
for underachievers and normal achievers. Rating scales 
on “cooperation,” “dependability,” and *judgment” were 
completed on all students by selected teachers. Each stu- 
dent was interviewed by a counselor who followed a specific 
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outline and personal records were used to clarify data 
obtained in the interviews. Chi-square was used as a test 
of significance for all comparisons between underachiev- 
ers and normal achievers. 

Statistically significant differences between under- 
achievers and normal achievers were found as follows: 
Underachievers were found more often (1) to have chosen 
their future occupations because of the influence of others, 
(2) to have future vocational goals which did not agree 
with their dominant interests as measured by the Kuder 
Preference Record-Vocational, (3) to have obtained a 
greater number of low scores on the computational scale 
of the Kuder Preference-Vocational, (4) to have obtained 
more low scores in the area of “preference for avoiding 
conflict” as measured by the Kuder Preference Record- 
Personal, (5) to have obtained lower ratings on “coopera- 
tion,” “dependability” and “judgment,” (6) to prefer com- 
panions older than themselves (boys only), (7) to have 
obtained a smaller number of high scores on the computa- 
tional scale of the Kuder Preference Record-Vocational, 
(8) not to have been chosen for positions of responsibility 
in extra-curricular activities (girls only). 

Hypotheses confirmed were as follows: 

Underachievers were more likely than normal achiev- 
ers (1) to be following vocational goals set for them by 
others, (2) to have stated goals not in line with their domi- 
nant interests, (3) to prefer outdoor activity, (4) to have 
been chosen less often for positions of responsibility (girls 
only), (5) to prefer companions older than themselves 
(boys only). 

Hypotheses unconfirmed were as follows: 

Underachievers were more likely than normal achiev- 
ers (1) to have no stated vocational goals, (2) to prefer 
activity requiring much moving about but little concentra- 
tion, (3) to feel that they did not belong to their own age 
group, (4) to prefer relationships which were free from 
conflict. 127 pages. $1.59. MicA 55-1789 


DIFFERENCES BETWEEN GUIDANCE WORKERS 
AND TEACHERS IN KNOWLEDGE OF HUMAN 
BEHAVIOR AND DEVELOPMENT 


(Publication No. 12,741) 


Robert Lee Baker, Ph.D. 
The University of Nebraska, 1955 


Adviser: Warren R. Baller 


The purpose of this study was to appraise the ability of 
guidance workers and teachers to interpret human behavior 
and their ability to make plans of action related there-to in 
an attempt to differentiate between the two populations in 
the basis of resulting response patterns. 

Examination of the literature revealed that many of the 
writings lacked definitive value because: they were not 
primarily of research nature; the evaluative procedures 
used were not suitable for assessing the comprehensive 
patterns of characteristics; and the differences which have 
been said to exist between guidance workers and teachers 
have been reported in terms of single trait scores instead 
of a profile of trait scores. 

To insure an accurate and comprehensive measure of 


ability to apply knowledge of facts and principles, and to 

draw conclusions involving human development and adjust- 
ment, a “case-study” type instrument (The Case of Mickey 
Murphy) was selected. This device was designed to meas- 











ure the following three competences: 1) the ability to inter- 
pret data and draw conclusions which the data justify; 

2) the exercise of caution against exceeding the available 
evidence in the drawing of conclusions; and 3) the ability 

to formulate sound plans of action. 

To achieve the major purpose of the study it was neces- 
sary to modify the Mickey device. This was done to bring 
about increased sensitivity in those areas which through 
preliminary tryouts had shown some degree of effective- 
ness in differentiating between the two populations. The 
sample for this phase of the study was comprised of 124 
graduate guidance workers and 124 graduate teachers. 

The Modified Mickey Murphy was administered to an 
experimental group comprised of 70 graduate workers and 
70 graduate teachers. These responses were used in the 
major analyses. 

An over-all test of homogeneity among the three areas 
of the total scale was first made. The resulting F-value 
was highly significant statistically, indicating that at least 
two areas in the test were non-homogeneous with respect 
to each other. Further analyses showed that each of the 
three areas was sufficiently non-homogeneous with respect 
to the others to warrant obtaining a separate score. 

To permit a comparison of the two samples on the basis 
of the total pattern of competences the multiple discrimi- 
nant function technique was applied. Evidence was found to 
indicate that guidance workers and teachers can be differ- 
entiated on the basis of their patterns of competences. 
Guidance workers scored higher on all three competence 
scales. The greatest differences between the samples 
were on the ‘plans of action” and “avoidance of unwar- 
ranted conclusions” scales. These contributed 64 and 34 
per cent respectively to the total discrimination. There 
was no significant difference between the two samples in 
their ability to interpret data and draw conclusions which 
the data justify. 

Evidence regarding related problems was found as fol- 
lows: 








1) The degree of similarity between an individual’s pat- 
tern of competences and the pattern which is found 
in certain areas of educational specialization can be 
determined. 


The Spearman-Brown reliability coefficients for the 
three areas are considered to be of sufficient magni- 
tude to justify using this instrument in such studies 
as the present one. 





Ability to interpret human behavior, and ability to 
make sound plans of action, as measured by the 
Mickey device, are independent of the amount of 
graduate training one has had; and they are some- 
what independent of the number of years of profes- 
sional experience. 
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AN INVESTIGATION OF THREE ASPECTS OF 
FREE RESPONSE AND CHOICE TYPE 
TESTS AT THE COLLEGE LEVEL 


(Publication No. 12,886) 


Desmond Lawrence Cook, Ph.D. 
State University of Iowa, 1955 


Chairman: Associate Professor Robert L. Ebel 


The principal purpose of this study was to compare 
scores on free response and choice type items, when both 
are based on identical questions, to determine if essen- 
tially equivalent measures of achievement would be ob- 
tained. The use of free response data as a source of dis- 
tracters for choice type items and the preferences of 
students for free response or choice type tests were also 
studied. 


Comparison of Free Response and Choice Type Test 
Scores 

Three parallel choice type tests covering contemporary 
affairs and three corresponding free response tests (con- 
structed by converting choice type item stems into direct 
questions) were administered to over 700 men entering the 
State University of Iowa in September, 1953. Using the 
sixty most discriminating items from the initial free re- 
sponse tests, revised free response and choice type tests 
were constructed and administered to 303 men and women 
entering the same institution in February and June, 1954. 

Correlations between scores on both initial and revised 
free response tests were calculated and corrected for 
attenuation. Five uncorrected correlations ranging from 
.66 to .87 were obtained. After correction for attenuation, 
they ranged from .95 to 1.00. None of the corrected cor- 
relations differed significantly from unity at the 5 per cent 
level. 

Distributions of item discrimination and difficulty in- 
dices for each of the two item types were compared. Free 
response items tended to be more difficult than choice 
type items but appeared about equal in discrimination. 
Responses to pairs of items of the two types based on the 
same question were quite highly correlated. 








Use of Free Response Data 

Using the item stems and correct answers supplied by 
the investigator, each of six graduate students with train- 
ing in item construction wrote ten choice type items. Then 
each student wrote ten different items using item stems, 
correct answers, plus lists of wrong answers to the same 
items in free response form. Comparisons were made be- 
tween the discrimination and difficulty indices for the 
items written under the two methods. 

Choice type items written with the help of free response 
data tended to be less discriminating (and more difficult) 
than items written without such data, but the differences 
were not statistically significant. Different item writers 
differed significantly in the effectiveness with which they 
used free response data to write discriminating test 
items. 





Student Preference 

Students taking the revised tests were asked their 
opinions regarding essay, recall, and selected answers 
tests. Estimates of expected performance on the recall 
and selected answer tests were also obtained. 





Selected answer tests were preferred by 66 per cent of 
the group, but the recall and essay tests were considered 
better measures of ability by 68 per cent of the group. 
Little, if any, relationship appeared to exist between pre- 
dictions of relative rank and actual relative rank on the 
two types. Predicted levels of achievement on both free 
response and choice type tests were more often overesti- 
mates than underestimates of actual preference. 


Conclusions 








The findings of this study appear to support the follow 
ing conclusions. 


1. Equivalent measures of achievement were obtained 
from the two test types used in this study. 


. The value of free response data as a source of dis- 
tracters for items such as these used in this study 
appears questionable. 


. Students prefer selected answer tests but regard 
tests requiring supplied answers as better measures 
of ability. 377 pages. $4.71. MicA 55-1791 


THE VALIDITY OF McQUITTY’S MEASURES 
OF PERSONALITY INTEGRATION AS A 
PREDICTOR OF ADJUSTMENT IN COLLEGE 


(Publication No. 12,719) 


Richard Joseph Dundas, Ph.D. 
The University of Connecticut, 1955 


Statement of the problem. The purpose of the study was 
to investigate the usefulness of McQuitty’s measures of 
personality integration as a predictor of adjustment to col- 
lege for students entering the Waterbury Branch of the 
University of Connecticut in September 1954. 

The results obtainable with existing instruments and 
standardized procedures do not permit screening large 
groups of entering college students to obtain a valid meas- 
ure of potential difficulty in adjusting to college. 
McQuitty’s technique of scoring self-descriptive person- 
ality test items appeared to be applicable to this problem 
although the majority of his published studies dealt with 
differentiating normal persons from hospitalized mental 
patients. 

Procedure. McQuitty’s T-, H-, and WH-method scores 
were computed from responses to selected Bernreuter 
Personality Inventory items for 128 of the 143 freshman 
entrants. The scoring procedure for the T- method yielded 
a measure of single pattern conformity. The pattern was 
derived from the most popular responses among the ex- 
perimental group. H-method gave culture harmony scores 
based on many patterns of responses by means of a com- 
plex scoring procedure. WH-method or weighted harmony 
scores were also computed for use with future groups. 

Criterion measures of college adjustment were obtained 
from first semester college marks weighted to equate apti- 
tude, faculty adviser rating of need for counseling, peer 
group judgment of adjustment and reciprocal mention on a 
sociometric survey, and University records of school 
leaving or continued enrollment. Pearson coefficients, 
biserial correlation and the eta correlation ratio were 
used for tests of reliability and validity. 
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Results. Tests of reliability showed that different 
items and different scoring procedures yielded culture 
harmony scores which had reliability coefficients of .66 to 
.87. A split-half test, using the Spearman-Brown prophecy 
formula to estimate reliability of the full-length test, gave 
a corrected reliability coefficient of .60 for the T-method 
and .46 for the H- and WH-methods. 

Intercorrelations among criterion measures varied 
from .01 to .54. Most of the relationships were significant 
at the five or one percent level. 

The Pearson validity coefficient was not high enough to 
support an hypothesis of a relationship between T-method 
and achievement score in the population at the required 
five percent level of confidence. Other combinations of 
predictors and criterion measures yielded less significant 
validity coefficients. 

Conclusions. Experimentation with McQuitty’s culture 
harmony scores indicated that the methods assess an ab- 
stract variable, which may be related to adjustment to 
college. 

For the sample studied, the relationship obtained be- 
tween predictors and criterion measures was not high 
enough to support an hypothesis of a true relationship at an 
acceptable level of confidence. The experimental group 
did not provide appropriate norms for measuring college 
adjustment. This was an accepted limitation of the present 
study because it provided the most rigorous possible test 
of the predictive validity of the methods. Norms derived 
from sub-samples of the present study group or other 
groups of college students who rate high on criterion meas- 
ures should be tested in future studies. A follow-up study 
of the present sample might be fruitful. A cross-validation 
study using entering freshmen at other University of Con- 
necticut centers or other colleges would be of interest. 

The criteria of adjustment to college were adequate for 
the present study. The recommended follow-up studies 
may provide additional criterion measures, 

The uniqueness of McQuitty’s approach, the conformity 
of his procedures to modern psychological theory and 
clinical techniques, and the promising results of previous 
studies argue strongly for continued experimentation with 
his measure of personality integration as a predictor of 
adjustment to college. 77 pages. $1.00. Mic 55-215 








AN ITEM SELECTION TECHNIQUE FOR USE 
WITH BIOGRAPHICAL INVENTORIES 


(Pub lication No. 12,747) 


Lyle D. Edmison, Ph.D. 
The University of Nebraska, 1955 


Adviser: Charles O. Neidt 


The purpose of this research was the development and 
evaluation of an item selection technique for use with in- 
struments involving empirically derived scoring keys. The 
proposed technique involved combining item alternative 
validity coefficients and item alternative internal consist- 
ency coefficients in their optimal combination for the pre- 
diction of an external criterion. This procedure yielded 
item weights by which it was possible to establish the rela- 
tive efficiency of the items. 





To evaluate the proposed regression technique, a 
201-item Life Experience Inventory was reduced to 83 
items by applying this technique. The scores on this 
shortened form were combined with measures of achieve- 
ment and aptitude for the prediction of academic success. 
For the purpose of comparative evaluation, four other 
item selection techniques were utilized in the same man- 
ner. In each instance the shortened form of the instrument 
was added to measures of aptitude and achievement for the 
prediction of academic success defined as first semester 
weighted grade average. 

In addition to the item selection techniques, two scoring 
procedures were proposed for use with non-dichotomously 
scored instruments. 

After the techniques had been applied to data yielded by 
an experimental group, the techniques and scoring proce- 
dures were evaluated by analyzing data obtained from a 
cross validation group. The analysis of regression tech- 
nique was used for this evaluation. When combined with an 
existing test battery, the original form of the inventory 
yielded a multiple correlation coefficient of .584 with the 
external criterion. The shortened form of the inventory, 
for which 83 items were selected by the proposed regres- 
sion technique, yielded a multiple correlation coefficient 
of .568. When other independent variables in the prediction 
battery were controlled, partial coefficients of correlation 
were obtained between the inventory and the external cri- 
terion of .351 for the original form and .319 for the short- 
ened form, 

The evaluation yielded an approximation of the relative 
effectiveness of the various techniques. In descending 
order of effectiveness, the results were as follows: (1) the 
proposed regression technique, (2) the graphic technique, 
(3) the partial significance technique, (4) the agreement of 
alternatives technique, and (5) the internal consistency 
technique. Both of the scoring procedures were found to 
be successful. 

It may be concluded that the proposed regression selec- 
tion technique is a successful method of refining biographi- 
cal and similar inventory instruments. 

205 pages. $2.56. MicA 55-1792 





THE USE OF COMMUNITY CHARACTERISTICS 
FOR OBTAINING LOCAL NORMS ON 
STANDARDIZED ACHIEVEMENT TESTS 


(Publication No. 12,434) 


Roman Stephen Gawkoski, Ph.D. 
Columbia University, 1955 


This study was conceived as an investigation into the 
relationships existing between school achievement test 
performance and community characteristics. Little work 
has actually been done in this field while the need for knowl- 
edge along these lines is apparent to the worker in psycho- 
metrics. The purpose of this study was twofold: first to 
broaden the scope of our knowledge concerning the relation- 
ships between performance on school achievement tests 
and certain characteristics of the community by extending 
the area of investigation to several points along the achieve- 
ment scale, namely, the nine deciles, the two quartiles, and 
the mean. Previous studies had limited their scope entirely 
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to some single measure, usually a measure of central 
tendency. The second purpose of this study was to provide 
some means by which the school administrator might put 
to practical use knowledge of his community’s character- 
istics in interpreting the results of standardized tests 
given in his school system. 

Twenty-three variables descriptive of the community 
were investigated. These variables were of an educational 
and socio-economic nature and were all found in the Sev- 
enteenth U. S. Census. The twelve criterion variables 
(nine deciles, two quartiles, and mean) were studied for 
two subject matter areas — paragraph meaning and arith- 
metic reasoning — and for two grade levels — fourth and 
sixth. The complete correlation matrix for each of the 
four possible grade-subject matter combinations was com- 
puted, 

Analysis of the statistical data developed in the study 
indicated that in setting up multiple regression equations 
for predicting the achievement to be expected from a com- 
munity having a given set of characteristics, it would be 
desirable to have separate equations for each subject mat- 
ter area, for the two grade levels, and for the decile 
points. 

It was also found that the same set of predictors would 
in general be chosen from the total list of community vari- 
ables whether the choice was based on deciles or on 
means, provided that a given significance level was the 
basis for choice. However, limitation of the analysis to 
significance of differences between means tends to result 
in a masking of significant differences (which are quite 
apparent when an analysis of the deciles is used). 

The use of multiple regression equations was proposed 
as a practical method of using the data developed in this 
study in the individual school. For these equations four of 
the predictor variables were chosen on the basis of size of 
correlation with both subject matter areas at all points 
along the achievement scale and for both grade levels. Al- 
though multiple regression equations based on these four 
predictors would not necessarily afford the best possible 
prediction for each separate criterion, the use of a com- 
mon set of predictors has great advantage in economy. 
The four variables chosen were: median schooling of the 
population, per cent of employed males, median income, 
and per cent of homes with 1.01 or more persons per 
room. 

On the basis of these four variables, multiple regres- 
sion equations were developed for the odd deciles and for 
the mean on each of the four test variables. 

While the degree of accuracy to be attained with these 
multiple regression equations is not as high as would be 
desirable (the median multiple correlation coefficient was 
only .49), yet they do enable the school administrator to 
work on the basis of at least partial knowledge in interpret- 
ing his own school’s test performance both with reference 


to the hypothetical “average national school” and in relation 


to the achievement expected from schools in communities 
having characteristics similar to those in his own commu- 
nities. 106 pages. $1.33. MicA 55-1793 





SOME RELATIONSHIPS BETWEEN ASPECTS OF 
GROWTH OF YOUTH AND THE EVOLVEMENT 
OF THEIR OCCUPATIONAL INTERESTS 


(Publication No. 12,591) 


Stewart Charles Hulslander, Ph.D. 
University of Michigan, 1955 


This investigation makes inquiry into probable relation- 
ships which may exist between aspects of growth of youth 
and the evolvement of their occupational interests. 

Data on growth-in-age units and developmental age are 
procured from a population of thirty-five boys and thirty- 
seven girls at chronological ages of one hundred thirty-two 
months. This population is composed of all pupils in the 
University High School at Ann Arbor, on whom appropriate 
growth data were available. 

Data on occupational interest choices for this population 
at the high school level are obtained from an occupational 
interest inventory. 

Chi square, Phi coefficients of correlation, expectancy 
tables, t tests, and ordering by rank, are employed to test 
relationships of paired growth and interest variables. 

An analysis of the findings, as they relate to each sub- 
hypothesis of the study, provides the basis for the following 
conclusions: | 

Subhypothesis: A significant relationship exists be- 
tween certain growth characteristics and interest level 
patterns. 

1 Above average individuals in carpal and reading 
ages tend to indicate occupational interests at a higher 
level than do those who are below average. 

Subhypothesis: There is a significant relationship be- 
tween certain growth characteristics and patterns of inter- 
est types. 

2 Above average individuals in reading, mental, 
weight, and organismic ages tend to be more interested in 
the computational area than do individuals who are below 
average. 

3 Above average individuals in Developmental age 
disclose less interest in the computational area than do 
those who are below average. 

Subhypothesis: There is a significant relationship be- 
tween certain growth characteristics and fields of interest 
patterns. 

4 Above average individuals in reading and mental 
ages indicate greater interest in science than do those who 
are below average. 

5 Above average individuals in reading and weight 
ages indicate less interest in the natural field than do those 
who are below average. 

6 Above average individuals in height age indicate 
less interest in the arts than do those who are below 
average. 

7 Above average individuals in grip age indicate less 
interest in the natural and arts fields than do those who are 
below average. 

Subhypothesis: Certain similarities and differences 
exist between relationships of growth characteristics and 
interest factors according to sex. 

8 Above average girls in height age tend to indicate 
greater interest in the business field than do boys who are 
above average height. 

9 Above average boys in height age exhibit more in- 
terest in the science field than do girls who are above av- 
erage height. 
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10 Above average girls in dental age evidence greater 
interest in the science field than do boys who are above 
average dental age. 

11 No significant sex differences are revealed be- 
tween reading age and level of interest, and interest in the 
natural and science fields; carpal age and level of interest; 
mental age and computational interest; and height age and 
interest in the arts. 

Subhypothesis: Certain growth characteristics vary in 
their importance as indicators of various interest factors. 
12 There are indications that reading, height, and 
mental ages are more important indicators of occupational 
interest choices than carpal, organismic, weight, grip, 

dental, and developmental ages. 

It is concluded that relationship tendencies exist be- 
tween growth and interest factors in the population under 
study. These limited findings are considered inconclusive 
for general acceptance and use in practice. The findings, 
however, give support to the major hypothesis that there 
is a significant relationship. between certain measures of 
growth of children and their occupational interests. 

210 pages. $2.63. MicA 55-1794 


THE RELATIONSHIP OF SOCIAL 
STATUS AND VOCATIONAL INTEREST 


(Publication No. 12,442) 


Bernard Hyman, Ph.D. 
Columbia University, 1955 


Past research has led to considerable agreement on the 
role of such factors in the development of interests as age, 
sex, aptitudes, school success, and work history. There 
has been considerably less agreement on the role of social 
status in such development. This project attempts to 
explore this relationship. 

It is hypothesized that there is a positive relationship 
between differences in social status and vocational in- 
terests. 

The subjects were 168 male seniors at the Meriden 
High School and the Horace C. Wilcox Techincal School, 
Meriden, Connecticut. School records were first examined 
for information on parental occupation for each subject. 
The subjects were then divided into six social status groups, 
as categorized by the Bureau of the Census. School records 
were then examined for the range of intelligence of the sub- 
jects. This was done to eliminate all those with abnormally 
high or low intelligence. A secondary purpose was the 
contigent use of intelligence as a variable with social status 
as a determinant of interest. 

Testing began with the Minnesota Personality Scale. 

Its purpose was to distinguish those individuals whose 
total adjustment, as measured in the areas covered in this 
instrumeht, reflected such personality deviation as may be 
expected to color or contaminate vocational interests. Fi- 
nally, the Kuder Preference Record was administered to 
tap broad interest in the acitivites which comprise various 
occupations. 

Of these 168 seniors, 137 were finally used as subjects. 
Of the original figure, 21 were absent on one or another of 
the testing days. Six were eliminated because of low 
scores on the Minnesota Personality Scale. In two other 





instances it was impossible to obtain reliable information 
on parental occupation. One High School senior was a 
spastic who did not complete either test. Of the useable 
137 subjects, 99 were enrolled in the High School and 38 in 
the Technical School. 

The data of the study consist of mean Kuder raw scores 
for each of the six status groups. These data reveal ab- 
normally high scores in artistic interest for the lowest 
social status group. It is suggested that this abnormally 
high artistic interest is basically avocational. Differences 
in mean Kuder raw scores were subjected to analysis of 
variance, and no significant differences were found. Hence, 
the hypothesis that differences in social status are posi- 
tively related to interests was not sustained. 

The role of intelligence was then considered. This 
necessitated reducing status categories from a six-class 
to a three-class system. Mean Kuder raw scores were 
tabulated according to two intelligence levels and signifi- 
cant differences were found in only computational, scien- 
tific, and artistic interests. 

Finally, new sub-groups were organized, based on both 
social status and intelligence. Mean Kuder raw scores 
were tabulated and subjected to analysis of variance. Re- 
sults of this test differ sharply from those of social status 
alone. When the subjects are grouped according to both 
social status and intelligence, significant differences 
appear in six out of the nine Kuder areas. 

It is therefore concluded that when either of these two 
factors, social status and intelligence, is not allowed to 
obscure the relationship of the other to interest, the other 
is revealed to be significantly related to interest. 

85 pages. $1.06. MicA 55-1795 


THE RELATIONSHIP OF BIBLE 
INFORMATION TO CERTAIN 
SPECIFIC BELIEFS AND PRACTICES 


(Publication No. 12,758) 


Martin J. Maehr, Ph.D. 

The University of Nebraska, 1955 

Adviser: Warren R, Baller 
This study was concerned with the question whether 

there is a significant correlation between the fund of Bib- 
lical knowledge which an upper elementary school pupil of 
the Lutheran Church — Missouri Synod exhibits and desir- 
able practices and beliefs? A related objective was to de- 
termine whether there are other factors which have im- 
portant influence on the three just mentioned. 


Construction of Tests and Other Procedures 





Before this study could be accomplished it was evident 
that certain testing devices were needed. A survey and an 
examination of published Bible information tests revealed 
that those available were not suitable for the writer’s pur- 
pose. Consequently the following instruments were con- 
structed: 


1. A testof Biblical information with two separate 
forms for both the Old and the New Testament. 
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2. An instrument to obtain evidence about what an indi- 
vidual would do in a given situation (designated as 
practice). 


3. An instrument to obtain evidence about certain be- 
liefs which an individual may or may not hold (des- 
ignated as “beliefs”). 


4. An instrument to test acquaintance with Bible inci- 
dents which contain aspects of practices. 


All test forms were administered in May 1953 to a rep- 


resentative population of 215 students in twelve Lutheran 
elementary schools of the middle west. 


Outcomes and Conclusions 





The results of this study may be summed up in the fol- 
lowing outcomes and conclusions: 

1, Several instruments were constructed which should 
find utility for further research in religious education. 
The published tests for Bible information should stimulate 
interested educators to search out other areas and attempt 
to discover new aspects or confirm former findings in re- 
ligious education. 

2. The instruments developed to test the pupils’ knowl- 
edge of specific Bible incidents proved to be of no particu- 
lar value for this study. 

3. It is apparent that a low positive correlation exists 
between the length of time which pupils now spend in the 
courses which were involved in this study and their fund of 
Bible knowledge as reflected in the tests. 

4, Little relationship was found between the length of 
time pupils were enrolled in the schools which were part 
of this study and the pupils’ responses to the tests which 
were developed to measure practice and belief. 

9. The data of this study warrant the conclusions that 
within the narrow limits of the investigation, a low corre- 
lation (.351) exists between Bible information and practice. 

6. The correlation coefficient between Bible informa- 
tion scores and belief scores of .406 shows a slightly 
higher relationship than that between Bible information and 
practice scores. 

7. It was not determined by this study whether the in- 
struments developed to test practice and belief measured 
the same kind of reaction. If the instruments designed to 
test beliefs do not measure the same thing as the instru- 
ment which is intended to measure practice, then one may 
conclude that practice test scores may quite satisfactorily 
be predicted from belief scores. (Further work is neces- 
sary for the validating of these two kinds of devices). 

8, Course grades assigned in religious education, 
within the limits of this study, apparently may, to advan- 
tage, be employed collectively with the scores on belief, 
to predict practice scores. 

9. The conclusions of this study may correctly be gen- 
eralized only to the population of which the group studied 
is a sample and under such conditions as were described. 
Whether or not the findings would hold true for other re- 
ligious denominations and for other age groups must be 
determined by further study along similar lines. 
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THE DIFFERENTIAL PREDICTIVE VALUES 
OF THE DIFFERENTIAL APTITUDE TESTS IN 
THE CONNECTICUT TECHNICAL SCHOOLS 


(Publication No. 12,738) 


Robert Wetmore Stoughton, Ph.D. 
The University of Connecticut, 1955 


This research was undertaken to study the extent to 
which the Differential Aptitude Tests may be useful in the 
differential prediction of success in Connecticut technical 
schools. Such information is desirable because of the im- 
portance for students of wise vocational choices, the de- 
mand for skilled workers in Connecticut, the high dropout 
rate in the technical schools, and other evidences that 
many students need more guidance in making decisions 
about vocational education programs at the grade-nine 
level. 

The Differential Aptitude Test Battery was adminis- 
tered to all ninth grade boys in ten Connecticut technical 
schools in October 1951. Major criteria of success were 
grade-nine and grade-eleven student marks in general 
education subjects and in five major shop areas. Other 
criteria included instructors’ ratings of student ability, 
tendency of students to persist in school, and mean scores 
of students in each of the trade groups who completed the 
eleventh grade. General education courses were English, 
social studies, science, mathematics, and blue print read- 
ing. Shop areas were auto, carpentry, drafting, electrical, 
and machine, 

As the curricula in the various schools tended to be 
quite similar, the students in all schools were combined 
into a single group for the study of relations of DAT scores 
to grade-nine general education marks and grade-eleven 
shop marks. For purposes of studying the relation of test 
scores to shop progress and ability in grade nine, schools 
were grouped according to the nature of the grade-nine 
shop program. Marks were equated in a way designed to 
take into account differences in marking standards and 
pupil ability among schools. The relationships of DAT 
scores to student success in each subject and shop area 
were examined in an effort to evaluate the significance of 
test scores for both general and differential prediction. 
Findings led to the following conclusions. 

The relationships of DAT scores to success in the Con- 
necticut technical schools are such that the tests can be 
used for predicting probable success in the school pro- 
gram and, to a limited extent, for differential prediction. 
The Verbal Reasoning and Numerical Ability tests tend to 
have a relatively high relation to success in all general 
education and shop courses. Because of their generally 
good predicting qualities these two tests are of consider- 
ably greater value for general prediction than for differ- 
ential prediction. For long-term prediction of success in 
grade eleven the Verbal, Numerical, and Abstract tests 
are the most useful. The Clerical and Spelling tests have 
little significance in the prediction of success in most of 
the academic and vocational areas. 

The Abstract, Space, and Mechanical tests are more 
useful for predicting shop success than for predicting gen- 
eral education success. Relative values of these tests for 
predicting success in the various shops indicate that they 
can be used with caution for differential prediction in these 
schools. Differential correlations support this conclusion. 
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The findings of this research suggest that the differ- 
ences in the abilities required for success in the five shops 
studied are such that the shops should not be grouped as 
one occupational family. Differences in validity coeffi- 
cients among the school groups and between coefficients 
based on grade-nine and grade-eleven criteria, and the 
size of the differential coefficients obtained suggest that 
further research is needed before the DAT can be used 
with confidence to predict differences for individuals in any 
pair of trade training programs of the type included in this 
study. 231 pages. $2.89. MicA 55-1797 
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AN ANALYSIS OF CERTAIN TRAITS AS 
EXHIBITED BY A GROUP OF WOMEN 
SELECTED FOR ELEMENTARY 
EDUCATION AT SYRACUSE UNIVERSITY 


(Publication No. 11,864) 


Joan Carey, Ed.D. 
Syracuse University, 1954 


Adviser: V. J. Glennon 


Purpose of the study: This investigation analyzed cer- 
tain traits of two groups of students at Syracuse Univer- 
sity: one who had chosen elementary school teaching as a 
career and one who had not. Any differences found be- 
tween the two groups might thus be related to career 
choice and be of use in undergraduate teacher selection. 

The two groups compared were college sophomores 
with one group composed of forty girls who had been ac- 
cepted into the elementary division of the School of Educa- 
tion but who had not yet studied therein. The second group 
of forty students was selected for similarity in age, sex, 
intelligence and socio-economic status to the Teacher 
Group. 

In order to find traits that might be characteristic of 
students choosing to teach and might be related to voca- 
tional choice questions were explored concerning intelli- 
gence test scores, socio-economic status, leadership 
social, and religious activities, social service interest, 
authoritarian attitudes, and past school experiences. 

The following instruments were used to compare the 
two groups. Scores of the Bell Adjustment Form! and the 
Kuder Preference Record? were used, and the head resi- 
dents administered a questionnaire. 

Actual participation in on and off campus activities 
was shown by recording membership and officership in 
social and academic organizations with appropriate weight- 
ings. Possible differences in types of activities were ana- 
lyzed after categorizing the organizations. 

Scores for participation in 1) social activities and 
2) religious activities were derived for each student from 
records kept over a two weeks period. 

The Fascism Scale’ was used to measure the poten- 
tially anti-democratic personality. 

Students were asked to submit unstructured autobio- 
graphical information that revealed their attitude toward 
past school experiences. 





Findings: 

1. The Teacher Group was compared with a random 
sampling of the sophomore class on the American Council 
on Education Psycological Examination for College Fresh- 
man, 1944 edition. It had a higher mean score (124.4 ver- 
sus 109.3). 

2. The Teacher Group was higher than the sophomore 
class in home socio-economic status. 

3. The Teacher Group participated in more organiza- 
tions of the service type than did the Non-teacher Group. 

4. The Non-teacher Group belonged to more honorary 
organizations than did the Teacher Group. 

5. The Teacher Group was superior to the Non-teacher 
Group in home adjustment and in health adjustment. 

6. On the Kuder Preference Record the Teacher Group 
scored higher than the Non-teacher Group in social service 
interest. 

7. On the Fascism Scale the total scores favoring the 
Teacher Group did not achieve statistical significance, but 
on the sub-variable of “conventionalism” the difference 
favored the Non-teacher Group and on the sub-variable of 
“projectivity” the difference favored the Teacher Group. 

No significant differences were found between the 
Groups in either membership or officership within the 
organizations, in social activities or dates, or in religious 
activities. 

In attitude toward past school experiences, differences 
did appear between the two groups, but conclusions could 
not be drawn with reliability. 

Conclusions: On the basis of the evidence found con- 
cerning the differences between the two groups studied, 
the following conclusions might be drawn: 

1. The traits compared showed few differences between 
the Teacher Group and the Non-teacher Group and there- 
fore probably have little relationship to career choice. If 
there are personality traits that influenced the Teacher 
Group to choose to teach they were not the ones analyzed 
in this study. The one exception follows. 

2. A relationship between the choice of teaching in an 
elementary school, high social service interest, and par- 
ticipation in organizations of the service type seemed to 
exist. 

3. The Teacher Group did not appear to show greater 
leadership ability, greater participation in social and re- 
ligious activities, a more authoritarian personality, or a 
more favorable attitude toward past school experience. 

353 pages. $4.41. MicA 55-1798 





1, The inventory was constructed by High M. Bell, copy- 
righted in 1939, and is published by the Stanford Univer- 
sity Press. 

2. The Form BM, copyrighted in 1942 was constructed 
by G. Frederic Kuder and is published by Science Re- 
search Associates, 

3. The Fascism Scale was designed by T. W. Adorno, 
Else Frenkel-Brunswick, Daniel J, Levinson, and 
R. Nevitt Sanford. 
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AN EVALUATION OF THE CURRICULUM 
FOR INDUSTRIAL ARTS TEACHER 
EDUCATION IN CONNECTICUT 


(Publication No. 12,716) 


William David Chatfield, Ph.D. 
The University of Connecticut, 1955 


The primary purpose of this study was to develop rec- 
ommendations to improve the industrial arts teacher edu- 
cation curriculum at the Teachers College of Connecticut. 
Basically, it sought to discover if the industrial arts gradu- 
ates of this College are prepared to carry on their teaching 
and non-teaching activities effectively. 

To carry out this study the following procedures were 
employed: 

1, Literature pertinent to the problem was examined. 

It was used primarily in developing the setting for the cur- 
riculum and in establishing the criteria. 

2. Conferences were held with staff members, super- 
visors, and teachers to obtain information concerning the 
development of industrial arts in Connecticut. 

3. Seven criteria were established to be used as stand- 
ards in evaluating the curriculum. These criteria were 
developed from principles which are generally accepted by 
authorities in the field of industrial arts teacher education. 

4. From these criteria, two inquiries were developed. 
The inquiries were composed of seven sections, each deal- 
ing with curricular experiences relating to the evaluative 
criteria. On the teachers’ inquiry, the respondents were 
asked to evaluate their undergraduate experiences in prep- 
aration for teaching. The supervisors were asked to rate 
these experiences as essential, worthwhile, or irrelevant 
to a good industrial arts teacher education curriculum. 

». Data presented in this study were obtained from 
ninety teachers of industrial arts who were graduated from 
the Teachers College of Connecticut between the years 
1947 and 1952 inclusive. During this time, 144 teachers of 
industrial arts were graduated, but inquiries were sent 
only to those graduates who were teaching and who did not 
participate in the pilot study. Returns were received from 
ninety teachers or 76 per cent of the 118 to whom inquiries 
were sent, 

Additional data were received from thirty supervisors 
of industrial arts, secondary school principals, and indus- 
trial arts teacher trainers. All of the inquiries sent to this 
group were returned, 

6. The results from the teachers’ and supervisors’ in- 
quiries were tabulated and compared. 

From the data presented in this study, the following con- 
clusions were formulated: 

1. A majority of the graduates were satisfied with over 
half of their undergraduate curricular experiences. 

2. Twenty curricular experiences which were declared 
essential to the curriculum by the supervisors were rated 
as in need of enrichment by the teachers: 

a. Methods of storing projects and supplies in a shop 
b. Theory of power distribution in a shop 

c. Ordering tools, supplies, and equipment 

d. Understanding industrial methods 

e. Selecting reference materials 

f, Studying occupational information 

g. Better understanding of individual differences 

h. Helping students adapt to the community 

i, Student-teacher planning 


Development of evaluation plans 
Technique of using group dynamics 
Technique of correlating work with other depart- 
ments 
Drafting 
. Designing 
. Chalkboard techniques 
. Guidance 
q. Audio-visual materials 
r. Physics 
s. Shop mathematics 
t. Freehand sketching 

In view of the findings and conclusions from this study, 
the following recommendations were made: 

1. That the above experiences should be considered for 
action as the immediate step for improving the curriculum. 
These experiences fall within the jurisdiction of the indus- 
trial arts, the education, and the science departments. The 
results of this study should be presented to these depart- 
ments and the regular college procedure for revising the 
curriculum can then be followed. 

2. That when curricular action has been initiated on the 
previous recommendation, the remaining curricular expe- 
riences which 40 per cent or more the the teachers evalu- 
ated as needing enrichment be studied for possible action 
by members of the industrial arts department. 

3. That the industrial arts staff formulate a credo for 
industrial arts teacher education in Connecticut. 

4. That a continuous evaluation of the Connecticut pro- 
gram be followed by the industrial arts staff. 

215 pages. $2.69. MicA 55-1799 


EDUCATION, THEORY AND PRACTICE 
THE TEACHING OF SCIENCE IN THE PUBLIC 
ELEMENTARY SCHOOLS OF DELAWARE 
(Publication No. 12,866) 
John Xavier Auletto, Ed.D. 
Temple University, 1955 
The Problem 


The problem was to secure information concerning the 
teaching of science in grades one through six in the public 
elementary schools of Delaware. 

Method of Investigation 


Data were collected by means of two questionnaires 
which were submitted to elementary school classroom 
teachers and administrators. 


Principal Findings 


Teacher Preparation 








1. About 56 per cent of the respondents felt that they 
were teaching science inadequately. (2) A lack of 
experience in teaching science and a lack of time to 
include science in the curriculum were the major 
reasons given for this inadequacy. (3) Scholarships 
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for in-service training were available only to Wilming- 
ton teachers. 


Teaching Materials 

1. Most urgently needed pieces of science teaching 
equipment were microscopes, classroom radios, film strip 
projectors, magnets, television sets, commercially pre- 
pared biological slides, and balance scales. (2) About 24 
per cent of the teachers made some use of home-made sci- 
ence equipment. (3) In about 45 per cent of the classrooms 
each child was provided with a basic science textbook. 
(4) There were no administrative restrictions on the teach- 
ers’ use of free or sponsored science instructional mate- 
rials. 





Instructional Objectives 

1, Objectives receiving the greatest endorsement in- 
cluded those which would (a) “help the child to interpret the 
phenomena of the world about him,” (b) “help the child to 
appreciate and love nature,” and (c) “help the child to ap- 
preciate and use the scientific method in solving life prob- 
lems,” 





Methodology 

1, About 41 per cent of the instructors correlated sci- 
ence with the teaching of other subject matter. Science 
was most often correlated with social studies, health, cur- 
rent events, and safety. (2) About 32 per cent of the teach- 
ers taught science as a separate subject and also corre- 
lated it with other subjects. (3) Approximately 15 per cent 
of the respondents followed an incidental approach to sci- 
ence teaching. (4) About 80 per cent of the teachers did not 
assign homework in science. 





Curriculum 

1. Among the elementary school subjects the teachers 
ranked science ninth in importance behind reading, arith- 
metic, social studies, spelling, health, handwriting, gram- 
mar, and safety. (2) Science topics most often taught were 
animals, the seasons, plants, weather, the earth, conserva- 
tion, and the human body. 





Community Resources 

1. Twenty-eight different community resources were 
used in the making of school excursions in science. 
(2) Difficulties most often encountered by teachers in mak- 
ing school excursions included the making of arrangements 
for transportation, the financing of the school journey, and 
the lack of time to make a school journey. 





Evaluation and Measurement 
1. Paper and pencil techniques of evaluation were gen- 
erally favored by the teachers. 





Conclusions 


Teacher Preparation 

The instructors participating in this study indicated 
that they had been inadequately trained for the teaching of 
science in the elementary schools. 





Teaching Materials 

A considerable number of respondents reported a lack 
of science teaching equipment which probably should have 
been supplied to them by the local board of education. 





Objectives 





Several worthy objectives of elementary school science 
instruction were rather fully endorsed by the teachers 
participating in this study. 


Methodology 





A large percentage of the teachers correlated science 
with other subject matter whenever possible, but they did 
not teach it as a separate subject. On the other hand, a 
considerable number of the respondents taught science as 
a separate subject and also correlated it with other curri- 
culum areas whenever possible. 


Curriculum 





A large number of science topics cutting across tradi- 
tionally organized science areas such as biology, chemistry, 
physics, botany, zoology, and astronomy were taught in 
Delaware. 


Community Resources 





A wide variety of community resources were used in 
the making of school sponsored excursions in science in- 
struction. 


Evaluation and Measurement 








Paper and pencil tests prepared by the instructors were 
the major techniques utilized in the evaluation and meas- 


urement of science learnings. 
246 pages. $3.08. Mic 55-216 


AN ANALYSIS OF THE ADMINISTRATIVE AND 
MANAGEMENT ACTIVITIES OF FUNERAL 
DIRECTORS, WITH IMPLICATIONS FOR 
THEIR PROFESSIONAL EDUCATION 


(Publication No. 12,793) 


William Hiram Crawford, Ph.D. 
Washington University, 1955 


Chairman: Adolph Unruh 


The purpose of this study was to secure information and 
opinions about the administrative and management activi- 
ties of funeral directors which might be used to help im- 
prove course content in professional curriculums for fun- 
eral directors. 

A master list of several hundred activities was com- 
piled, condensed and screened. Through the use of a ques- 
tionnaire, data of three types regarding each of the eighty- 
four administrative and management activities on the 
resulting list were secured from funeral directors in all 
parts of the United States and from a selected jury of 
experts. The three types were: 


1, Frequencies of performance 
2. Relative importance judgments 
3. Preferred learning locations. 


Validation procedures included (1) correlating these re- 
sponses with similar data secured by interviewing a small 
selected sample of funeral directors and (2) checking on 
the reliability of the information obtained on the question- 
naires be correlating percentages of time devoted to 
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various groups of activities with the frequencies with which 
these activities were performed. 

Responses were analyzed on the basis of geographical 
regions, sizes of cities and sizes of businesses represented 
by the respondents. The concept of an “Index of Curricular 
Value” was developed and, through its use, the Evaluated 
Activities List (the eighty-four activities, arranged in de- 
scending order of their index numbers) was prepared. 

The data indicated the existence of a common core of 
knowledge and skills which the prospective funeral director 
should possess or acquire; they indicated no need for radi- 
cal differences in curricular content in the areas of admin- 
istrative and management studies based upon the locations 
of the various mortuary colleges. Minor differences be- 
tween relative ranks of activity groups as assigned by the 
total sample and by its various sub-samples were identi- 
fied and were suggested as bases for minor differences in 
emphasis in the various colleges. 

Within the business administration area greatest need 
was indicated for including instruction in merchandising, 
financing, record keeping, general office management, and 
public relations in the curriculum. In the funeral manage- 
ment area greatest need was indicated for including instruc- 
tion in activities connected with pre-funeral services, that 
is, making arrangements, and supervising preparations, 
for the funeral and burial. 

It was further concluded that the use of the technique of 
developing an evaluated activities list, as suggested in this 
study, can contribute effectively to a program of curricu- 
lum improvement in the area of specialized professional 
education discussed. Suggestions were made for further 
needed research. 241 pages. $3.01. Mic 55-217 


THE GEOGRAPHY OF HIGHER 
EDUCATION IN CHINA 


(Publication No. 12,310) 


Ying-Cheng Kiang, Ph.D. 
Columbia University, 1955 


The purpose of this study is (1) to show the pattern of 
location and distribution of the institutions of higher edu- 
cation in China, (2) to find out the factors which have oper- 
ated in the location and distribution of those institutions, 
(3) to evaluate the geography of Chinese colleges and uni- 
versities. 

The major materials used in this study are mainly 
statistics and documents of higher education in China and 
related factors. These data are obtained from surveys, 
reports, studies, and publications by the Ministry of Edu- 
cation, the Association for the Improvement of Education, 
the Christian Educational Associations and others in China. 
Most of them are original, fairly accurate, and adequate 
but not complete. Four research methods are employed — 
statistical, documentary, cartographic, and philosophical. 

Chinese colleges and universities, including those sup- 
ported by national or provincial governments, Chinese 
individuals, or foreign missionaries, are chiefly located 
in national and provincial capitals and in a few other im- 
portant cities. All college cities have good transportation 
facilities with access to most Chinese high schools and 
have funds available for higher education. Many of these 





centers also have access to public electric and water sup- 
plies. Other factors once used to select these centers 
were government policies, including the influence of 
“Chinese academies,” personal reasons, or the effect of 
internal disturbances and international wars. 

The number of students attending Chinese colleges and 
universities from most districts, provinces, and regions, 
are proportional to the high school enrollment and to the 
college funds available in these areas. Over-all college 
enrollment as well as college funds provided by the na- 
tional or provincial governments, Chinese individuals, or 
foreign missionaries, also determine the number of stu- 
dents in different schools classified according to support- 
ing body in various parts of China. Changes of national 
boundaries, government policies, internal disturbances or 
wars also played various roles in the distribution of col- 
lege students in China during some of the historical periods 
studied. 

Because of the above factors, Chinese colleges and col- 
lege students are concentrated into a very few areas, such 
as North, Central, and South China, Hopei, Kiangsu and 
Kwangtung provinces, and Peiping, Shanghai, and Canton 
districts, in most of the years examined, whilst a very few 
colleges and college students are distributed in other parts 
of China. This uneven distribution does not serve the 
Chinese people equitably. In other words, it does not fol- 
low the pattern of distribution of the population in China. 
Also, there are far two few women enrolled in the colleges 
of China. 

Most colleges of specialized curricula are not located 
near the areas, industries, or activities which they are de- 
Signed to serve. Nor are they near the sites where their 
students can carry on field work, professional practice, or 
observation. Also, enrollments in these colleges are not 
proportional to vocational needs. These facts indicate a 
lack of national planning, or a gap between colleges and 
related activities. 299 pages. $3.74. MicA 55-1800 


AN ANALYSIS OF CERTAIN PHONETIC 
ELEMENTS IN A SELECTED LIST OF 
PERSISTENTLY DIFFICULT SPELLING WORDS 


(Publication No. 12,914) 


Walter Thomas Petty, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor H, A. Greene 

The purpose of this study was to discover which if any 
specific phonetic elements appear to be related to the per- 
sistency of spelling difficulty of selected socially useful 
words, and to determine how children represent these ele- 
ments, in an attempt to show a relationship or lack of 
relationship to the persistency of difficulty. 

The study involved matching, on the basis of length and 
fourth-grade spelling difficulty, the words in two lists of 
words of approximately comparable social utility. One list 
was composed of words of 70 per cent or less spelling cor- 
rectness in grade eight (as reported in The New Iowa 
Spelling Scale), while the other list was composed of words 
of 80 per cent or more spelling correctness in grade eight. 
By the application of detailed criteria, 234 pairs of words 
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were matched. These words were analyzed to determine 
the frequency in each list with which each of the irreducible 
speech-sounds, called phonemes, was found. From this 
analysis and the application of criteria which involved the 
frequency of occurrence and the multiplicity of ways each 
phoneme was represented, nine phonemes were selected as 
indicating a relationship to the persistency of spelling dif- 
ficulty. These phonemes are the: “1” sound as in altar, 
“7” sound as in blizzard, “r” sound as in crept, “s” sound 
as in asks, “t” sound as in steer, “er” sound as in charac- 
ter, “short i” sound as in ambition, “k” sound as in cabinet, 
and the unaccented vowel sound as in canoes. 

For these phonemes, a further analysis was made to 
determine particular positions and specific two-phoneme 
patterns which might be related to the persistency of spell- 
ing difficulty. 

In order to secure actual pupil representations of these 
phonemes, tape-recorded tests were administered during 
January, 1955 to approximately 750 sixth- and 750 eighth- 
grade pupils in eighteen mid-western school systems. 
From the testing, the spelling of each word was classified 
as either correctly spelled, omitted or not completed, 
unrecognizable, or misspelled or wrong word attempted. 

A tabulation was made of frequencies in the case of the 
first three classifications, and of the various incorrect 
spellings and the frequency of each variation in the fourth. 

From the tabulation of misspellings, classifications 
were made of letter representations for each of the se- 
lected phonemes. From these classifications the per cent 
of time each of the phonemes was correctly represented, 
omitted, or was unrecognizable was determined. Also 
found were the frequencies and per cents for the most com- 
mon incorrect representations of each phoneme. 

The results, subject to the conditions of the study, ap- 
pear to support these conclusions: 

1. For the words tested, there appeared to be no sig- 
nificant common patterns of misspellings. 

2. The phonemes which, from the initial analysis, 
seemed to indicate a relationship to persistency of spelling 
difficulty did not show, directly at least, such relationship. 

3. The representations given to the phonemes were 
overwhelmingly either correct representations or other 
“phonetic” representations. 

4. Certain letter representations of each phoneme are 
more difficult to represent correctly than others. 

9. Specific representations of any of these phonemes in 
all words which contain them are not of equal difficulty to 
represent correctly. 

6. The most common form of incorrect representation 
of each phoneme tended to be the same at both the sixty- 
and eighth-grade levels. 

7. Two-phoneme patterns studied did not indicate that 
patterns are related to the persistency of spelling difficulty. 

8. Tape recorded tests are successful for testing 
spelling ability. 

As a general conclusion, the representation of individual 
sounds does not show a specific relationship to persistency 
of spelling difficulty, and accordingly it would seem logical 
to assume that chief dependence in teaching spelling should 
continue to be on learning each word as an individual 
problem. 689 pages. $8.62. MicA 55-1801 




















INVESTIGATION OF A READING IMPROVEMENT 
PROGRAM IN AN INDUSTRIAL SETTING, 
ANALYZING AND COMPARING THE READING 
BEHAVIOR WITH MEASURED ATTITUDES, 
PERSONALITY ATTRIBUTES AND 
WORK PERFORMANCE 


(Publication No. 12,815) 


Harold Turk Smutz, Ed.D. 
Washington University, 1955 


Chairman: Nathan Kohn, Jr. 


Modern production methods, as related to an increas- 
ingly complex society and industry, have necessitated 
closer communication between different levels of manage- 
ment and between management and employees, in order to 
successfully operate a going enterprise. Industry itself, 
in serving society, has in turn become more complex in its 
organization for production, and the relationships between 
people have become more formal, less personal, and less 
immediate. With each complexity added to the modern 
industrial system the written communication assumes 
added significance. Along with this, the growth in popula- 
tion, the decentralization of society, and the larger role of 
government have multiplied the reading required of execu- 


tives tremendously. Comparable developments in scien- 


tific and professional areas, as well as in administrative 
and management fields, have increased the executive’s 
reading load; there are just more areas with which he 
must be concerned and more materials which he must 
learn. Out of these has come pressure, since the executive 
must integrate them into operating policy and practice if 
he is to be truly effective in his dual capacity as manager 
and leader. 

Recognizing this, surprisingly little reading research 
has been concerned with adults, or with the relationship of 
reading improvement to personality, job attitudes or job 
performance. This study was made on a representative 
sample of executive trainees employed in a large St. Louis 
manufacturing company to investigate those relationships. 
By arrangement with Washington University, these 26 men 
were enrolled in, and constituted, a regularly scheduled 
reading improvement and study habits class in University 
College which met for 16 weeks in periods of one and a 
half hours per week. For them it was a non-credit course 
which they attended on their own time; its cost was worked 
out by the men with the company, which paid the University. 

The course content embodied an intensive exposition of 
the psychology of learning, and a good deal about reading in 
an elementary way; teaching methods consisted of drills on 
affixes and exercises, lectures, and free discussion. 
Tachistoscopes and the Harvard films were used. To com- 
pare reading progress, in silent rate and comprehension, 
different forms of Sections II and III of the Diagnostic 
Reading Tests, Higher Level (Committee on Diagnostic 
Reading, Inc.) were administered at the beginning and end 
of the course, six months and one year afterits start. The 
Wonderlic Personnel Test was administered to measure 
mental ability under pressure of time, the Minnesota 
Multiphasic Personality Inventory (Group Form) and the 
Allport-Vernon Study of Values to measure personality 
characteristics. Carefully controlled patterned interviews 
with the men and their supervisors provided many data 
used in the investigation. 
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The mean improvement in rate for the three intervals 
was 183.15; 19.73; and 12.77; for comprehension, 6.47; 
5.23; and 1.92, The critical ratio technique showed each 
of these differences to be significant. Some new gains 
were being made and all gains sustained at the time of the 
last test, approximately eight months after the start. 
Hypomanics, as determined by the Minnesota Multiphasic, 
showed the greatest improvement in reading rate; corre- 
lations of .75 / .08 and .62 4 .12 were found between rate 
improvement and hypomania from the beginning to the end, 
and the end to one year. 

The men and their supervisors reported improved 
attitude toward on-the-job reading in 74 and 80 per cent of 
the cases, respectively, resulting from improved reading 





ability, and improved overall job effectiveness in 32 and 
39 per cent of them. However, in various phases of job 
performance, the men reported improvement in 44 and 60 
per cent, and their supervisors in 35 to 72 per cent. 

It was concluded that this reading program was effec- 
tive with this group, and that hypomanics made and sus- 
tained the greatest improvement in reading rate; that 
improved reading ability resulted in improved attitude 
toward on-the-job reading as well as in various aspects of 
job performance; and that organizations having executive 
development programs would profit by including in them 
reading improvement programs for their selected execu- 
tive trainees. 89 pages. $1.11. MicA 55-1802 
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PARTICLE SIZE DISTRIBUTIONS FROM 
ANGULAR VARIATION OF INTENSITY 
OF FORWARD-SCATTERED LIGHT 


(Publication No. 12,551) 


Jin Ham Chin, Ph.D. 
University of Michigan, 1955 


The purpose of this investigation was to develop a 
method of determination of the size distributions in poly- 
dispersions based on the angular variation of the intensity 
of forward-scattered light. Mathematical investigations 
of the modified Bouguer-Beer light transmission equation 
resulted in an integral formula. By means of this integral 
formula the size distributions of particles, large in com- 
parison with the wavelength of the incident light, can be 
computed from transmission measurements at various 
values of the forward-scattering half angle. This integral 
formula was successfully tested with an assumed analytical 
distribution function. Three possible experimental methods 
of applying the integral formula were discussed: 


(1) the lens-pinhole method, 
(2) the moving pinhole method, and 
(3) the microdensitometric method. 


Greater accuracy was possible with the moving pinhole 
and the microdensitometric methods than with the lens- 
pinhole method. In the former two methods, the integral 
formula was modified so that the relative size distributions 
could be computed from measurements of the angular var- 
iation of the intensity of the forward-scattered light within 
a half angle of about three to four degrees. 

The experimental apparatus included a source and col- 
limating unit to provide a parallel monochromatic light 
beam. This light beam was passed through a dispersion 
cell. The transmitted parallel light and the forward- 
scattered light were collected by a camera lens. The focal 
plane of the camera lens was traversed by a small moving 
pinhole. A photomultiplier was used to measure the inten- 
sity of the scattered light passing through the pinhole. The 





modified integral formula was successfully tested with 
polydispersions of glass spheres (diameter from two to 
forty microns) in water having known distributions as ob- 
tained from microscopic counting. The modified integral 
formula could also be used to estimate the size of narrow- 
cut dispersions. However, for narrow-cut dispersions, the 
corona formula, which was also investigated, gave a more 
straightforward measure of the sizes. 

Consideration was given to a possible high-speed meas- 
uring and computing system to obtain the distributions of 
dispersions. 192 pages. $2.40. MicA 55-1803 


DIFFUSION OF CO, IN MIXTURES 
OF C”0,-H, AND C”0,-C,H, 
(Publication No. 12,552) 


Chan Hui Chou, Ph.D. 
University of Michigan, 1955 


The diffusion of radioactive carbon dioxide in mixtures 
of hydrogen and carbon dioxide and of propane and carbon 
dioxide has been studied. The effect of pressure, tempera- 
ture and gas composition has also been determined. For 
the hydrogen-carbon dioxide system, four mixtures with 
concentrations ranging from 20 to 94 per cent hydrogen 
were investigated at 35° and 100°C and at pressures vary- 
ing from 20 to 250 atmospheres. For the propane and 
carbon dioxide system, three mixtures ranging from 20 to 
77 per cent propane were investigated at 37.8° and 100° C 
and at pressures varying from 6 to 150 atmospheres. 

The diffusion cell used in this investigation consisted 
of two ionization chambers connected by a porous metal 
diffusion plug. By injecting a small amount of gas mixture 
containing radioactive material into one chamber of the 
cell, which already contained a non-radioactive gas mix- 
ture, the initial concentration difference between the 
chambers was set up. The continuous measurement of the 
ionization currents from both chambers then gave the 
progress of the diffusion through the porous metal plug. 
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The average values of the density-diffusion coefficient 
products in (g. mole/liter)(sq. cm./sec.) for the hydrogen- 
carbon dioxide system are 0.00578, 0.00840, 0.01139 and 
0.02078 at 35.0° C and 0.00721, 0.01125, 0.01446 and 0.0248 
at 100.0° C for mixtures of 21.0, 56.8, 73.4 and 93.6 per 
cent of hydrogen respectively. For the propane-carbon 
dioxide system the products are 0.00450, 0.00400 and 
0.00354 at 37.8°C and 0.00541, 0.00506 and 0.00471 at 
100.0°C for mixtures of 20.3, 44.1 and 77.0 per cent of pro- 
pane respectively. 

At constant temperature and composition the effect of 
pressure is essentially the same as predicted by the dilute 
gas theory; namely, the product of density and diffusion 
coefficient is a constant. However the agreement with the 
Enskog dense gas theory is rather poor. The density- 
diffusion coefficient product according to this theory should 
decrease rapidly with increase in density, and should be 
90 per cent lower for the propane-carbon dioxide system 
at a density of about 10 g. mole per liter and 15 to 30 per 
cent lower for the hydrogen-carbon dioxide system at about 
the same density. 

The experimental density-diffusion coefficient product 
was found to be proportional to the temperature raised toa 
power between 0.93 to 1.56 depending upon the system and 
concentration of the mixture. These powers are somewhat 
larger than that predicted by the dilute gas theory where 
they are between 0.5 to 1.0. 

The effect of the composition was found to be in close 
agreement with the following equation derived from the 
dilute gas theory: 


1 - x A Xo 
Da DaB DAC 











where Dag is the ternary diffusion coefficient, Dap and 
Dac are the binary diffusion coefficients and the x’s are 
mole fractions. By means of the above equation, binary 
diffusion coefficients of systems consisting C*O, and an- 
other nonradioactive gas were determined from the ternary 
data. Wherever the comparison can be made, these binary 
coefficients agree well with results of other investigators 
and also that predicted by the dilute gas theory. 

229 pages. $2.86. MicA 55-1804 


VAPOR PHASE HYDRATION OF BUTENE-2 
TO BUTANOL-2 AT HIGH PRESSURES 


(Publication No. 12,563) 


Charles Bernard Dale, Ph.D. 
University of Michigan, 1955 


The continuous vapor phase hydration of butene-2 at 
temperatures of 720-730°F and pressures up to 9000 pounds 
per square inch was studied over several catalysts to de- 
termine the rate of conversion to butanol-2. The feed mole 
ratios were varied between 0.05 and 1.0; space velocities 


were varied ten fold. The catalysts were 1/8-inch, pelleted, 


boric and phosphoric acids, boric and phosphoric acids 
supported on silica gel, and boric and phosphoric acids 
supported on activated alumina. The supported catalysts 
have not been previously reported in the literature. 

The equipment consisted of a tubular reactor 3/4-inch 





in internal diameter and 30-inches long, fabricated from 
19-9-W Mo-stainless steel. The feeds were introduced 
into the reactor under pressure by means of a Hills- 
McCanna, dual-feed, liquid pump. Pressures were con- 
trolled manually by means of a needle-valve at the outlet 
of the reactor. Heating was obtained by electrical resist- 
ance wires mounted in radiant-type furnaces. 

Alcohol in the product was determined by the 
dichromate-oxidation method. Standard chemical methods 
combined with the infra-red spectrometer were used to 
test for by-products. 

The maximum conversion of butene-2 to butanol-2 
amounted to about 10 mole per cent. It was found that 
butanol-2 accounted for about 95 per cent of the water- 
soluble, organic layer. The remainder consisted of methyl 
ethyl ketone, higher alcohols, and polymers. Butanol-l, 
ter-butyl alcohol, and ethers, if present at all, amounted to 
less than one weight per cent. Polymer formation was 
negligible up to a pressure of 7500 pounds per square inch 
with butene to water feed mole ratio of 0.19 for both of the 
supported catalysts. The feed mole ratio had the most 
pronounced effect on conversion. 

The miost active catalyst was found to be the 1/8-inch, 
unsupported, pelleted boric and phosphoric acid. However, 
this catalyst disintegrated rapidly at the operating condi- 
tions and caused considerable corrosion in the reactor. 
The catalyst supported on silica gel was the next most ac- 
tive catalyst. It disintegrated to a lesser extent than the 
unsupported catalyst. The catalyst supported on alumina 
was 70 per cent as effective as silica gel, based on conver- 
sion, and it did not disintegrate. The deactivation of the 
supported catalyst appeared to be due to a loss of acids 
from the supports rather than to carbon deposition. 

The conversions obtained compare favorably with the 
maximum reported in the patent literature, but with much 
less undesirable polymer formation. 

The reaction rate data were correlated by a mechanism 
in which the surface reaction is controlling and one of the 
reactants is dissociated. The relative magnitudes of the 
adsorption equilibrium constants indicated that other 
mechanisms might be of minor significance. 

188 pages. $2.35. MicA 55-1805 


A THEORETICAL AND EXPERIMENTAL 
ANALYSIS OF QUASI-ISOTHERMAL 
CONTINUOUS TUBULAR REACTORS IN 
TERMS OF CHEMICAL, THERMAL, 
AND FLUID DYNAMIC RATE VARIABLES 


(Publication No. 12,338) 


Hugh Bell Ogburn, Ph.D. 
Princeton University, 1954 


This dissertation has as a final objective the develop- 
ment and experimental verification of a broadly useful de- 
sign technique for non-adiabatic flow catalytic reactors 
based on a minimum amount of required data. The specific 
chemical system employed experimentally was the contin- 
uous hydrogenation of ethylene over a reduced copper 
catalyst supported on magnesia in a tubular reactor whose 
wall was maintained at isothermal conditions. The work 
is reported in three major sections. 
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The first section consists of the mathematical definition 
of the general problem of heat generation or absorption in 
a tubular catalytic reactor under flow conditions. Vector 
equations based on the divergence theorem are employed. 
Difference equations are obtained through expansion, reduc- 
tion, and simplification. An electrical analogue is derived 
for the case of a tubular reactor with annular boundaries. 

In the second section of this thesis, quantitative defini- 
tion is given to the parameters which govern this mathe- 
matical model; namely, the volumetric heat release, the 
solids conductivity path, the gaseous conductivity path, and 
the gas film transfer coefficient. The kinetics of the hydro- 
genation of ethylene over the catalyst employed is shown 
experimentally to be first order with respect to hydrogen. 
These kinetics governthe first parameter. The activational 
energy is shown to be 13.3 kilo-calories per gram mole. 
Oxygen is noted as a permanent poison, while water vapor 
has reversibly poisonous effects within certain concentra- 
tion ranges. The thermal and fluid dynamic conditions of 
reduction of this catalyst are shown to be predominant 
factors in determining the final activity. The aging phe- 
nomena of the catalyst are studied experimentally. Final 
kinetic data are presented and transformed mathematically 
into forms suitable for computation. 

The solids conductivity parameter of the model is 
shown from a priori considerations to be negligibly small. 
Experimental confirmation of this point is shown. The gas- 
eous conductivity parameter is derived experimentally 
from runs in the same equipment as used for the kinetic 
experiments. A new approach is taken to the determination 
of this important parameter, which is dependent on the par- 
ticle to tube ratio and modified Reynolds number. The gas 
film transfer coefficient is taken directly from literature 
references. 

The third section presents temperature gradients and 
conversion levels computed by means of the developed 
electrical network analogue together with experimentally 
observed axial temperature gradients and fraction conver- 
sions for over one hundred runs made under wide ranges 
of operating conditions. Comparisons are drawn between 
computed and experimental values and the agreement is 
good. Qualitative agreement between calculation and expe- 
riment as to the effects of the variables controlling the 
system is shown. Quantitative agreement between the re- 
spective conversion levels and semi-quantitative agree- 
ment between the temperature gradients are shown under 
the more severe fluid dynamic conditions. 

It is concluded that there are two general effects opera- 
tive within the system dealt with that were not included in 
the mathematical model. These are (a) several effects of 
the temperature gradients upon the radial velocity distri- 
butions, and (b) effects of the temperature gradients in es- 
tablishing thermal convection currents operative in an 
axial direction. It is further concluded from the compari- 
sons made that the.model as presently constituted is useful 
for design purposes since somewhat conservative results 
should always be obtained. It is shown to be particularly 
adaptable because of its relative rapidity in use. Fluid 
dynamic conditions which define useful ranges for experi- 
mental work directed toward design scale-up are sug- 
gested. 444 pages. $5.55. Mic 55-218 
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A STATIC AND DYNAMIC ANALYSIS 
OF TALL FLEXIBLE TOWERS 


(Publication No. 12,564) 


Donald Lee Dean, Ph.D. 
University of Michigan, 1955 


This dissertation presents and illustrates methods 
which can be used for the design and analysis of very tall 
guyed flexible towers, including those with sections canti- 
levered above the top guy connections, and unguyed or free 
standing towers whose stiffness can be assumed constant 
over large segments of the tower. The chief contribution 
of new material is in the chapters dealing with the static 
and dynamic analyses of the guy cables and of members 
with distributed axial loads. 

In part one of the study, methods are presented which 
are suitable for design office use in carrying out an accu- 
rate static analysis of a guyed tower subjected to any form 
of transverse loading. The formulas which are developed 
are of a “slope deflection” form and are based on the as- 
sumption of a linear moment-curvature relation. Their 
use enables one to easily account for the following “sec- 
ondary” effects: the non-linear relation between the hori- 
zontal resistance and the tower motion at support points; 
variation in axial loads with tower movement; variation, 
with tower movement, of the external moments applied by 
the cable forces at the support points; and moments caused 
by the distributed tower weight in a deflected position. The 
properties of the catenary are adhered to throughout the 
derivation of the formulas associated with the guy cables. 

In part two, a method is presented for finding the na- 
tural frequencies of vibration of a system composed of a 
very tall flexible tower and its guys. Some of the effects 
accounted for are as follows: distributed and concentrated 
axial loads; external joint moments due to the eccentricity 
of cable connections; mass inertia of guy cables; and vari- 
ation of tension throughout the length of the guys. However, 
the assumption of small vibrations is made so that the gov- 
erning equations are linear. The method is lengthy, for 
hand method computations, as the natural frequencies ap- 
pear as the roots of a (2n)th order determinate, where “n” 
is the number of guy support points. For this reason, 
some of the methods presented in part two may not be sat- 
isfactory for design office use. 

146 pages. $1.83. MicA 55-1806 
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SYNTHESIS OF ELECTRIC FILTERS 
AND DELAY NETWORKS USING 
TCHEBYCHEFF RATIONAL FUNCTIONS 


(Publication No. 12,585) 


David Helman, Ph.D. 
University of Michigan, 1955 


This dissertation deals with the synthesis of filters and 
delay networks with equal-ripple attenuation or delay char- 
acteristics. Although the dissertation is mainly concerned 
with the approximation of ideal transmission and delay 
characteristics, some attention is also paid to the realiza- 
tion of the networks after a suitable approximation has 
been obtained by the use of Tchebycheff Rational Functions. 

The first part of the dissertation deals with the theory 
of Tchebycheff Rational Functions. A new derivation of 
these functions, using complex variables, has been obtained. 
This derivation has the advantage of enabling one to visual- 
ize all the trigonometric quantities involved and conse- 
quently arrive at a better understanding of the Tchebycheff 
Rational Functions. A new property of these functions, 
which is extremely useful in the applications, has been 
found. It states that if a Tchebycheff Rational Function is 
used as the independent variable of another Tchebycheff 
Rational Function, then the result will also be a Tcheby- 
cheff Rational Function. A criterion for the behavior of 
the functions outside the basic approximation interval has 
been derived. It reveals that if the poles of the transfer 
function are located between the branches of a certain hy- 
berbola in the p-plane, the transmission function will 
decrease monotonically outside the pass-band whenever 
the best possible approximation in the Tchebycheff sense 
has been obtained in the pass-band. 

The second part of the dissertation deals with the ap- 
plications. Three important applications have been pre- 
sented in detail and a fourth was briefly outlined. These 
applications are as follows: 

1. Synthesis of a filter with equal-ripple transmission 
characteristics in the pass-band and arbitrary phase, when 
the all-pass function with the desired phase characteristic 
is known. An example of a linear phase filter was designed, 
and it was pointed out that the computations are simplified 
as compared to a previous method suggested by Bennett, 
because no conformal transformations are required in the 
final computations. 

2. Synthesis of a filter with equal-ripple transmission 
characteristics in both the pass-band and stop-band (infi- 
nite stop-band). A purely algebraic method, which does 
not require the use of elliptic function tables, has been 
worked out. It is particularly useful for high orders of 
complexity (n>3), when greater accuracy than that afforded 
by commonly available elliptic function tables is required. 
An extremely useful feature of the method is that it en- 
ables one to obtain direct solutions for n = 2), as shown in 
Appendix VI. This method has an advantage over a previ- 
ous method, used by Darlington, in that one is able to ex- 
tend it to the synthesis of a more general type of filter, 
which is described in the next application. 

3. Synthesis of a filter with equal-ripple transmission 
characteristics in both the pass-band and the stop-band 
(finite stop-band). This type of filter had previously been 
dealt with on an empirical basis by Klinkhamer. The 





method presented here is purely analytic. A rather simple 
solution is obtained by making use of the property that a 
Tchebycheff Rational Function of a Tchebycheff Rational 
Function is also a Tchebycheff Rational Function. 

4. Synthesis of an all-pass equal-ripple delay network. 
This application was outlined in brief and an example of a 
simple case was solved (n = 2). The equations for any 
order of complexity are presented. 

The Tchebycheff Rational Functions turn out to be a 
very powerful mathematical tool for any problem involving 
equal-ripple approximation. An important feature of this 
dissertation is that the same mathematical tool was used 
to solve all the different problems mentioned above. 

175 pages. $2.19. MicA 55-1807 


ENGINEERING, HYDRAULIC 


THE BOUNDARY LAYER DEVELOPMENT 
IN OPEN CHANNELS 


(Publication No. 12,422) 


Jacques Willy Delleur, Eng.Sc.D. 
Columbia University, 1955 


This dissertation deals with the development of a tur- 
bulent boundary layer in an horizontal open channel under 
a steady flow condition. The case of a rectangular cross 
section is treated but the same scheme could be used for 
other sections. A simplified solution is given for a chan- 
nel of large width, and is extended to the case of a slightly 
sloping channel. The theory is subsequently compared 
with experimental results. 

The theory is based on the principles of continuity, of 
constancy of energy of the potential flow, and on the von 
Karman Momentum Equation. Use is made of the Blasius 
friction factor formula, and of the 1/7 power law for the 
velocity distribution. 

An interaction of the boundary layer and the main flow 
outside the layer is demonstrated, with the result that the 
layer develops more slowly than for a flat plate in an infi- 
nite fluid under similar flow conditions. For flows close to 
critical the boundary layer may reach a maximum and then 
decrease. For subcritical flows the boundary layer may 
reach the surface, after which the flow remains uniform. 

The experiments have shown that the average behavior 
of the boundary layer is in close agreement with the theory. 
The tests also revealed the existence of secondary motions 
which affect the distribution of velocities and with the 
result that the displacement thickness is not constant 
across the channel at a given cross section. 

For flows well inthe tranquil range, the theory permits 
to predict where the boundary layer reaches a complete 
development. This knowledge is important in laboratory 
investigations in order to establish the length to uniform 
flow. The theory may also be used in connection with the 
flow over broad crested weir. 

This study of the behavior of the boundary layer in open - 
channels contributes towards a better understanding of the 
internal mechanism of open channel flow. 
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ENGINEERING, MECHANICAL 


AN INVESTIGATION OF THE PRESSURE 
AND TEMPERATURE VARIATIONS 
WITHIN A VESSEL CONTAINING AIR 
DISCHARGING TO THE ATMOSPHERE 


(Publication No. 12,557) 


James Clinton Cook, Jr., Ph.D. 
University of Michigan, 1955 


The purpose of this investigation is to study, both theo- 
retically and experimentally, the pressure-time and 
temperature-time relationships of air in a vessel as it 
discharges to the atmosphere through a nozzle. The vari- 
ables considered in this investigation are the initial pres- 
sure in the vessel, the rate of discharge (obtained by vary- 
ing the area of the nozzle), and the type of nozzle; i.e., 
convergent or convergent-divergent. 

The theoretical relations are developed for two limiting 
conditions inthe vessel; namely, isentropic and isothermal, 
both with isentropic flow in the nozzle. For each of these 
two limiting conditions the theoretical relations are devel- 
oped for initial vessel pressures both above and below the 
critical pressure. These relationships are generalized by 
using a time parameter which is defined as the volume of 
the vessel divided by the product of the throat area of the 
nozzle and the initial sonic velocity in the vessel. 

Experiments are conducted in which actual pressure- 
time relations are measured in a vessel of .8 cubic feet as 
it discharges to the atmosphere through a nozzle. Four 
different nozzles are used, two convergent and two 
convergent-divergent. The throat area of one convergent 
and one convergent-divergent nozzle is .187 square inches, 
and the other two nozzles have a throat area of .703 square 
inches. For the study of discharge from initial pressures 
greater than the critical, experiments are conducted with 
each type and size of nozzle from an initial pressure of 
100 psia; and for discharge from an initial pressure lower 
than the critical, an initial pressure of 27.8 psia is used. 
Pressure measurements are made using a pressure pick 
up. Direct calibration of the oscilloscope beam deflection 
is made in terms of pressure. Pressure-time relation- 
ship during discharge of the vessel is recorded by photo- 
graphing the oscilloscope screen during discharge with 
timing marks superimposed on the horizontal sweep. A 
quick opening device is used to initiate flow with minimum 
interference. 

The following conclusions are drawn on the basis of the 
experimental results: 

(1) During the period when the vessel pressure is above 
the critical pressure, there is no significant difference in 
the pressure-time relationship for convergent and 
convergent-divergent nozzles having the same throat area. 
This is in agreement with the theoretical relations. 

(2) During the period when the vessel pressure is below 
the critical pressure, the pressure drops faster when dis- 
charging through a convergent-divergent nozzle than 
through a convergent nozzle of the same area. This result 


is substantiated by tests using both large and small nozzles. 


This also agrees with the theoretical relations. 





(3) For discharge through the small nozzles from an 
initial pressure greater than the critical, the pressure- 
time relationship closely approaches the theoretical value 
for isothermal expansion in the vessel. The time param- 
eter in this case is 3.7 seconds. For discharge through 
the large nozzles the time parameter is .25 seconds, and 
the pressure-time relation approaches the value predicted 
for isentropic expansion in the vessel. 

An evaluation of thermal lag in temperature measure- 
ment is made, and it is concluded that temperatures can be 
more accurately obtained by calculation from measured 
pressure-time relation and an assumed discharge coeffi- 
cient in the nozzle than by direct measurement. This is 
particularly true since values for discharge coefficients 
have been very well established by previous investigations. 
A method is developed for this calculation of vessel temper- 
ature as a function of time, and temperatures are calcu- 
lated using this method. 

193 pages. $2.41. MicA 55-1809 


ENGINEERING MECHANICS 


THEORY OF PARABOLOIDAL 
SHELLS OF REVOLUTION 


(Publication No. 12,567) 


Carl Nevin DeSilva, Ph.D. 
University of Michigan, 1955 


The axisymmetric deformation of thin elastic parabo- 
loidal shells of revolution accounting for the effect of 
transverse shear deformation is treated in detail accord- 
ing to the more rigorous theory of shells of revolution 
recently set forth by P. M. Naghdi. This is referred to as 
the modified theory. Includedasa special case of this theory 
are the basic equations of paraboloidal shells of revolution 
according tothe classical theory of H. Reissner-Meissner. 

The general solution of the differential equations of the 
classical theory is obtained by applying the method of 
asymptotic integration developed by R. E. Langer. This 
solution is valid at the apex of the shell where a singularity 
occurs in the differential equations. 

The general solution of the differential equations of the 
modified theory is obtained by asymptotic integration and 
is again valid at the apex of the shell. This solution re- 
quires the proof for the uniform convergence of a series 
involving Bessel functions of complex argument. This 
proof is given in Appendix II. 

Solutions are given by both theories for a specific ex- 
ample, namely, a paraboloidal shell loaded uniformly over 
a small region about the apex and clamped around the edge. 
It is shown that, depending on the geometrical configura- 
tion of the shell and the type of loading, the predictions of 
the classical theory may be in serious error. 
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FOLKLORE 


A HISTORY OF ANGLO-AMERICAN 
BALLAD SCHOLARSHIP SINCE 1898 
(VOLUMES I AND II) 


(Publication No. 12,253) 


Donald Knight Wilgus, Ph.D. 
The Ohio State University, 1954 


Adviser: Claude M. Simpson, Jr. 


This comprehensive history of British-American ballad 
study since the publication of Francis James Child’s The 
English and Scottish Popular Ballads (1882-1898) describes 
the development of ballad scholarship from antiquarian and 
aesthetic annotation of “survivals” to an historical and 
functional study of one aspect of popular tradition. It deals 
with three fields of scholarship — (1) the dispute over 
“origins”; (2) the collection and publication of all varie- 
ties of orally transmitted song; and (3) the historical and 
criticial study of folksongs — and seeks to show how the 
relations between the first two fields have, in some meas- 
ure, produced the third. The Ballad War — the argument 
over “communal origin” of ballads — began in an analysis 
of the “dry bones” of Child’s corpus, but soon turned to 
living tradition to document conclusions. The evidence 
overwhelmed the conclusions, and from collection and study 
began to emerge a disciplined and inductive scholarship. 
The dissertation seeks to justify these conclusions by 
thorough examination of the polemics that make up the 
Ballad War, analysis of Anglo-American folksong collec- 
tions, and evaluation of folksong criticism. 

The *“communalists,” led by Francis Barton Gummere, 
argued that the ballad was a survival of primitive poetry. 
Their opponents believed that the ballads, whether de- 
scended from romances or sprung from the people, were 
composed by individuals and submitted to oral tradition. 
Both sides variously interpreted anthropological evidence, 
the medieval historical and literary record, and the bal- 
lads themselves. The communal faith and the clever 
method by which Gummere justified it seemed destined to 
defeat the “individualists” in spite of W. P. Ker’s sober 
conclusion that the ballad was an “idea,” not an epitome 
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of cultural evolution. The evidence of modern folksong, 
skillfully avoided by Gummere, was soon used to bolster 
the arguments of individualists and communalists alike. 
But the divergent studies of Cecil Sharp, Louise Pound, 
Phillips Barry, et. al. shifted the emphasis from origin to 
transmission, thus stimulating collection of contemporary 
song. By the middle ’thirties most scholars had accepted 
some form of the “re-creation” theory. 

The most important work of the twentieth century was 
the collection of folksong. Members of the Folk Song So- 
ciety collected the older songs, printed the tunes unembel- 
lished in the Society’s journal, and published accompanied 
versions to reform public taste. In Aberdeenshire, Gavin 
Greig collected fully and well. American collectors were 
of many types, but collection and publication were domi- 
nated by academics imitating the expanding Child’s work. 
Though less attention was at first paid to the tunes, the 
relative richness of American oral tradition and the 
broader aims of American collectors resulted in the gar- 
nering of a vast amount of heterogeneous material, pub- 
lished perhaps as partially edited archives for future 
study. 

The study of folksong, often incidental to the Ballad 
War and to collection, made progress. In American much 
attention was paid to textual analysis of Child ballads, to 
bibliographical notes, and to textual variation. “Vulgar” 
ballads received less study, but significant research was 
devoted to the origin of native American ballads. Few but 
important histories of individual ballads were produced, 
usually limited to English language tradition. At mid- 
century the task of indexing and classifying collectanea 
began on both sides of the Atlantic. Investigations of non- 
narrative song were less prominent, but promising, espe- 
cially in the field of work song, play-party song, and lyric. 
The study of folk music, pioneered by English students, 
began as analysis but became genetic, hesitatingly in the 
Journal of the Folk Song Society and positively in the com- 
plementary work of Phillips Barry. Investigation of secu- 
lar and religious song began to parallel textual study. Last 
to be considered was the social and psychological function 
of folksong. 
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GEOGRAPHY 


SEQUENT OCCUPANCE IN THE 
MIDDLE SCHOHARIE 


(Publication No. 11,870) 


Howard Herman Flierl, Ph.D. 
Syracuse University, 1955 


Adviser: Preston E,. James 


The Middle Schoharie is an arbitrarily defined region 
of approximately two hundred and forty square miles along 
the middle valley of Schoharie Creek, in eastern New York 
State. Comprising a broad, flat-floored, fluvio-glacial 
valley and the adjacent plateau, it was selected in order to 
interpret the changing significance of the physical features 
- specifically soil, slope, and drainage and their indirect 
expression in climate and vegetation — in successive oc- 
cupance periods. These periods are defined as: (1) Indian 
Occupance, (2) Settlement and Expansion, (3) General 
Farming, and (4) Modern Dairy Farming. 

In the period of Indian Occupance agriculture formed 
only a part of the economic base, and the level intervales 
along Schoharie Creek had importance primarily as they 
provided suitable areas for a nucleated village organization, 
and for a limited farming made easier by the deep, fertile, 
easily-worked, alluvial soils. The stream, itself, had sig- 
nificance as it provided food, and as its gentle gradient 
afforded easy communication. 

In the initial period of white settlement, beginning in 
1713, the valley flats had a similar attractiveness, espe- 
cially for a group with primitive farm tools. However, 
later settlement expanded on to the hill lands, whose forest 
cover was relatively easily cleared, which seldom ap- 
peared to provide drainage problems, and offered cheaper 
land that seemed fertile enough to support a farming 
economy. 

Neither the stoniness of upland soils nor the slope fac- 
tor, unless it were unusually excessive, was a significant 
deterrent to occupance. Cheap labor, as a result of family 
participation, cleared the fields and built fences of the 
stones which otherwise would hamper the cradle and sickle 
harvesting technology. 

The rapid exhaustion of upland soils, and the similar 
but somewhat slower loss of fertility of valley soils by 
exploitive farming methods, combined with competition 
from more productive areas farther west which served 
eastern markets via turnpikes and later by means of the 
Erie Canal, marked the end of this first phase of white 
occupance during the early years of the nineteenth century. 

Most of the nineteenth century comprised the period of 
General Farming. Marked by experimentation in general 
farming products for which its location near eastern mar- 
kets put it in a favorable position, the agricultural base 
underwent various transitions. Before the middle of the 
century, however, the region was developing a pastoral- 
based economy. Accompanying this was a greater empha- 
sis on feed crops, resulting in a proportionately greater 
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acreage of hay and pasture land on the one hand, and the 
substitution for wheat of hardier and better-yielding ce-: 
reals on the cultivated land. First sheep, and then dairy 
cattle and the manufacture of dairy products were the cen- 
ter of this economy. 

Numbers of small manufacturing establishments like- 
wise developed during this era, deriving their raw mate- 
rials from nearby sources and finding a large part of their 
market in the immediate hinterland. 

Improved transportation — first the railroad and later 
the motor vehicle — brought about the next significant 
modification of the occupance pattern. The Modern Dairy 
Period, beginning late in the nineteenth and early twentieth 
century, is characterized by the rise of the fluid milk in- 
dustry and forms the economic base today, except for a 
few areas of cash-crop farming. Mechanization of farming 
and the introduction of new crops, helped to change the 
Significance of the land. 

Slope, for example, became a more critical factor. 
Those areas lying at more than a moderate percent of 
slope are unfavorable for mechanized agriculture. High 
elevation, a function of slope, reduces yields of modern 
dairy crops sufficiently to make such areas marginal pro- 
ducers. Likewise, they are less accessible for truck trans- 
port, also a critical item in the fluid milk economy. The 
net result has been the withdrawal from active farm use of 
the less favored portions of the Middle Schoharie. 

Improved transportation and the concentration of indus- 
tries in large-scale urban establishments reduced local 
manufacturing, so that today little exists except for service 
industries, centered principally in Middleburg and 
Schoharie. 

For the future, it is likely that the present dairy econ- 
omy will continue, with little extension of cash-crop farm- 
ing. Suburbanization is a trend developing around Scho- 
harie village since World War II. Principally responsible 
for this is the improved transportation which places Scho- 
harie within a reasonable commuting distance of factory 
centers and yet offers certain advantages of country living. 

203 pages. $2.54. MicA 55-1812 


LAND USE IN SOUTHEASTERN PUERTO RICO 
(Publication No. 12,754) 


Kermit McClellan Laidig, Ph.D. 
The University of Nebraska, 1955 


Adviser: Professor Robert G. Bowman 


Southeastern Puerto Rico is a distinctive region of 
broad alluvial valleys surrounded by mountain ranges, 
dissected peneplains, and the Caribbean Sea. Within this 
region there are three general agricultural economies. Plan- 
tation agriculture occupies the lowlands. Part-subsistence 
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farming occurs on the foothills and throughout the uplands. 
Subsistence agriculture exists on many isolated farms on 
the uplands and mountains. 

The physical and cultural features of the region of south- 
eastern Puerto Rico were recorded on aerial photographs 
in the field by the use of a unit-area method of land-use 
mapping. The field work in the region was done in 1950 
and 1951. Every twentieth farmer was interviewed during 
the field mapping. Specific data from the aerial photo- 
graphs were transferred to base maps to give a series of 
dot maps showing the patterns of land use of the region. 

This regional study provides a basis for the develop- 
ment of an understanding of the crop localizations and 
human-use regions of southeastern Puerto Rico. At pres- 
ent the crop regions and agricultural economies have a 
harmonious association but increases in population, com- 
mercial competition, and industrialization will require new 
adaptations in the rural occupance of the region. — 

The plantations grow sugar cane on the broad fertile 
lowlands. A few coconut plantations are on the sandy soils 
along the narrow coastal strip. The production of cane 
requires much hand labor, which is supplied by the part- 
subsistence farmers. Oxen used as draft animals in the 
cane fields are grazed on pastures on the adjacent hills and 
low ridges. As cane gives high yields on the best lands of 
the region, the plantation owners receive fair returns for 
their crops and the cane laborers receive the highest wages 
of all the agricultural workers. The growing of cane and 
the export of sugar permit the island to import additional 
food; an acre of sugar cane enables the Puerto Rican to 
purchase several acres of food from other regions. 

Part-subsistence farmers grow small plots of food 
crops for sustenance on their small farms; they secure a 
cash income from seasonal employment on the cane planta- 
tions and/or from the growing of a few acres of tobacco, 
coffee, or cane as cash crops and the sale of surplus food 
crops or animal products. Tobacco is the cash crop on the 
family farms on the uplands. Some coffee is still produced 
from the almost abandoned coffee forests on the mountain. 
A few acres of cane are grown by part-subsistence farmers 
in several of the rural resettlement projects on the mar- 
gins of the lowlands. 

Subsistence farms have plots of food crops, pasture, 
and brush lands. Although such farms may contain from 
ten to twenty acres, only a few acres are cultivated under 
a system of field rotation. Subsistence farming provides 
much of the food consumed by many of the rural people of 
the region. Starchy tubers and fruits give fair yields on 
the relatively thin infertile soils of the uplands. 

Underproduction in the region results from low yields 
on the uplands and low productivity from the workers. Low 
yields of the subsistence foods mean that more land and 
more work are utilized than necessary. Herein, an inten- 
sive and efficient method of agriculture can contribute to 
the welfare of the Puerto Ricans. The improvement and 
maintenance of soil fertility are basic to the adoption of 
better farming techniques. A wider variety of food crops 
and a greater amount of animal products are needed to 
raise the nutrition of the rural people; this is necessary 
for the educating and training of a skilled labor force both 
for industry and intensive agriculture. 

215 pages. $2.69. Mic 55-219 





WEATHER AND COAL-MINE EXPLOSIONS 
(Publication No. 12,756) 


Charles Barron McIntosh, Ph.D. 
The University of Nebraska, 1955 
Adviser: Robert G. Bowman 

Several elements found in coal mines are capable of 
being ignited. Two of these, methane gas and coal dust, 
are found in such abundance that their occasional ignition 
results in disastrous explosions. 

The belief of some miners and mining officials that 
stormy weather contributes to coal-mine explosions led to 
this detailed examination of methane and coal-dust varia- 
tions with changes in the daily weather. Investigations in 
Illinois coal mines reveal the fact that both methane and 
coal dust are affected by sharp changes in atmospheric con- 
ditions. The major concepts brought out in the field inves- 
tigations are as follows: 


1. Methane content in coal-mine entries is affected by 
changes in atmospheric pressure. 


a. When air pressure decreases, the methane con- 
tent in the mine entries increases and vice versa. 

b. The highest methane content is found in mine en- 
tries at the time of lowest atmospheric pressure. 

c. The steeper the atmospheric pressure gradient 
the more rapid the increase or decrease of 
methane. 


2. Moisture in coal dust is affected by changes in the 
moisture content of the mine air. 


a. An influx of warm, moist air over the mine re- 
sults in an increase in moisture in coal dust. 

b. A frontal passage followed by a cold, dry air mass 
results in loss of moisture from coal dust. 

c. In summer the coal dust has a high moisture con- 
tent; in winter it is dry. 


Thus, low atmospheric pressure results in an increase 
of methane, which in some areas of the mine may attain 
explosive proportions. Cold, dry air causes coal dust to 
lose moisture, which allows the coal dust to be dispersed 
into the air more easily. When in a suspended state, coal 
dust is explosive. 

Analyses of average weather data associated with 364 
explosions that occurred prior to 1954 show a falling at- 
mospheric pressure preceding explosion day and low pres- 
sures on explosion day. These pressure conditions indicate 
increasing or high methane content in the mines on explo- 
sion day. The weather data also indicate the presence of 
drier air preceding the explosion than immediately follow- 
ing the explosion. 

Another evidence of weather-explosion association was 
found in the groupings of two or three explosions within a 
period of only a few days. Most of these groupings are 
found to have chronologically arranged occurrence from 
west to east or from north to south — the same directions 
taken by major weather movements, Within the groupings 
so arranged, a majority are found to have been associated 
either with the same low pressure or with the same cold, 
dry air mass. 

Comparison of the time of explosion with the time of 
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frontal passage brings out the fact that a first peak fre- 
quency of explosions appears near the time of frontal pas- 
sage and that a second peak appears about 24 hours later. 
These times correspond, respectively, to periods of higher 
methane content and drier coal dust in the mines. Coal- 
dust explosions tend to be much more extensive and de- 
structive than methane explosions. The average loss of 
life associated with the dry-air peak, where coal dust 
could more easily play an important part in the explosions, 
was more than twice that of the average explosion near the 
time of lowest pressure. 

This thesis reveals specific evidence of a positive rela- 
tion between certain weather elements and the creation of 
mine conditions in which methane or coal dust might more 
easily be ignited. Adequate forecasting could inform mine 
authorities when times of more dangerous conditions are 
to be expected. 202 pages. $2.53. Mic 55-220 


THE GROWTH OF NAGPUR, INDIA 
(Publication No. 12,840) 


Sitanshu Mookerjee, Ph.D. 
Indiana University, 1955 


This dissertation discusses the growth of Nagpur — a 
city of 450,000 people and the capital of India’s largest 
State, Madhya Pradesh. Located near the country’s center, 
Nagpur is the largest city of a tributary area of about 
30,000 square miles having about 5 million people. Nag- 
pur’s upland is rich in agricultural, mineral, and forest 
resources, including cotton, oil-seeds, oranges, coal, man- 
ganese, timber and materials for building and tanning. 
Though agriculture is the basis of the city’s economy, its 
growth during the past century clearly reflects extensive 
administrative functions, railway connections and cotton- 
manufacturing. Later, academic institutions added to the 
city’s importance. 

Relative inaccessibility of Nagpur contributed to its 
early isolation. A marginal location between several 
Hindu Kingdoms partially explains its slow early develop- 
ment. The city was founded in 1700 and soon agricultur- 
ists came to settle in the area from all directions. The 
Marathas annexed Nagpur in 1743, and the British took 





over a century later; when independence was attained in 
1947 its growth was further stimulated. 

The administrative importance of Nagpur has attracted 
a mixed population. Whereas a diversity of cultures nor- 
mally stimulates progress, Nagpur’s development was in- 
terferred with by rivalries between bordering major 
cultural-zones. 

The present city is bilingual, though six additional lan- 
guages are spoken. Nagpur is the “natural” capital of a 
transitional geographical region between Wardha and 
Wainganga rivers. This transitional character is reflected 
in various phases of the city’s social and cultural life. 

Inadequate planning and unsatisfactory modern ameni- 
ties give this multi-core city a somewhat rural appear- 
ance. Unever topography hinders integration of former 
village-units; a scanty, uncertain rainfall, accompanied by 
high temperatures restricts water-supply which depends 
too much on storage “tanks.” 

Nagpur region has varied resources, by no means yet 
exhausted. Since India’s Independence in 1947 there is new 
enthusiasm to utilize these resources. A balanced eco- 
nomic enterprise under an independent political adminis- 
tration may unite the region despite distinct cultural dif- 
ferences. 

Nagpur has an excellent location as to raw materials, 
transportation and labour, for several new industries, 
notably the making of paper, chemicals, leather, furniture, 
and orange-products. 

Nagpur, India’s eleventh largest city, a focus of trans- 
portation, commerce and education, recently experienced 
a phenomenal population increase. New industries and 
population creates a series of problems and makes evident 
the need for better planning. Indeed, a succession of 
“crises,” for example, famines, epidemics, serious water 
shortages, etc., have in the past been followed by conspicu- 
ous improvements. 

The Master-Plan of 1953 attempts to relocate the city’s 
functional-zones and improve the essential services. 
Water-supply, Nagpur’s chief problem, has just com- 
menced to be taken from Kanhan river. Additional water- 
supplies from Kanhan, Pench, and even Wainganga rivers 
may be obtained. Executing its city and regional plan, 
Nagpur should become India’s fifth largest city, coming 
after Calcutta, Bombay, Madras, and Delhi. 
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THE UPPER CARBONIFEROUS 
ARTHROPODS FROM THE MARITIME 
PROVINCES OF CANADA 


(Publication No. 12,558) 
Murray John Copeland, Ph.D. 
University of Michigan, 1955 


Seventy species of arthropods are now known to occur 
in the Upper Carboniferous strata of the Maritime Prov- 





inces of Canada. They are included in four classes: 
Crustacea, Arachnoidea, Diplopoda, and Insecta. Speci- 
mens have been found in gray and black shales and lime- 
stones which are associated with coal seams. These strata 
are interpreted as fresh and brackish water deposits. 

The field investigations on which this work is based 
were conducted in southern New Brunswick and northern 
Nova Scotia during the summer field seasons of 1950, 1952, 
1953, and 1954, under the auspices of the Geological Sur- 
vey of Canada. These investigations included a study of the 
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rocks of the Canso, Riversdale, Cumberland, and Pictou 
groups. Many arthropods were collected during the course 
of these studies, and others were obtained from the collec- 
tions of the Geological Survey of Canada. 

Most of the writer’s classification of these rocks agrees 
with that of W. A. Bell. Two new formational names, the 
Macdonald Glen formation of the Riversdale group and the 
Mabou Mines formation of the Pictou group, are proposed 
in this paper. 

During the course of this study, one new family of 
Cladocera, one new genus of megasecopterid insects, and 
sixteen new species of various groups of arthropods have 
been described. 

Each of the four major stratigraphic groups of the 
Maritime Upper Carboniferous strata can be distinguished 
by its arthropod fauna. The lowermost group, the Canso, 
is divisible into three units based on the occurrence of dif- 
ferent arthropod species. The lower part of the Canso 
contains a brackish water fauna and the upper part a fresh- 
water fauna. The Riversdale group has an arthropod fauna 
closely similar to that of the Cumberland group. The 
Riversdale can be differentiated from the Cumberland, 
however, by the presence of a few distinctive species. The 
uppermost group, the Pictou, contains many species not 
found in the other stratigraphic groups. 

The arthropods from the Upper Carboniferous strata 
closely resemble those from the Namurian and Westphalian 
deposits of western continental Europe. Only a few long 
ranging species are common to the Upper Carboniferous 
rocks of the Maritimes and strata of similar age elsewhere 
in North America. 181 pages. $2.26. MicA 55-1814 


TRACE ELEMENT EXPLORATION 
OF MAINE LAKE WATER 


(Publication No. 12,447) 


Merlin Dean Kleinkopf, Ph.D. 
Columbia University, 1955 


This study is a unique approach to mineral exploration 
in which spectrographic analysis of lake water is used as 
a reconnaissance prospecting method. The technique is 
applied to a large relatively inaccessible area which in- 
cludes the six northern and eastern counties of Maine; 
Aroostock, Hancock, Piscataquis, Penobscot, Somerset and 
Washington counties. From the standpoint of mineral de- 
posits the area is poorly prospected because of lush vege- 
tation and a scarcity of outcrops. The region is relatively 
free from industrial plants which could constitute a source 
of contamination in natural waters. 

Some 689 water samples from lakes and a few selected 
streams were analyzed spectrographically for trace 
amounts of manganese, lead, tin, molybdenum, copper, zinc, 
titanium, zirconium, nickel, chromium and vanadium. 
These elements represent constituents normally present in 
natural waters which fall within the range of practical and 
rapid spectrographic determination. The list especially 
includes elements which might indicate mineral deposits 
on the basis of geological consideration and a survey of the 
literature. The samples fall into three categories; 467 
were taken from lakes and a few streams interspersed 
over the whole area, 67 were collected from three lakes 





sampled in detail, and 155 were collected from the Bowdoin 
Area, one of the localities indicated as being favorable in 
the region. 

The vast amount of data derived from 689 spectographic 
analyses (with 12 elements each) were evaluated by plotting 
the metal percentage concentrations on outline maps of 
Maine. Such a plot reveals that often higher values formed 
groupings in areas that could be isolated as units. These 
areas are termed spectrographic anomalies and represent 
localities which the method suggests as being areas of 
greater possibility for mineralization. The high values are 
the ones which show a marked deviation from normal back- 
ground, and indicate the greatest frequency. 

Anomalies for twelve elements are outlined. The sig- 
nificance of these anomalies has been established in sev- 
eral ways. It has been determined that the spectrographic 
values obtained for each element in a given lake may be 
taken as representative of an integrated value of the sur- 
rounding terrain. Anomalies are believed to correlate with 
geologic features in several cases. The presence of some 
of the anomalies is-confirmed by known mineralization, 
such as molybdenum in Washington and Hancock Counties. 
One anomaly, the Bowdoin Area, was sampled in detail and 
three favorable zones for lead, zinc, silver and copper 
mineralization are pointed out. The distribution of anoma- 
lies and their inconsistencies, particularly in the case of 
manganese, was expounded geochemically by the behavior 
during weathering of the ions in the type of environment 
found in Maine. 

The pH was determined for many samples. This infor- 
mation was used in predicting the behavior of elements in 
the weathering cycle and was applied in evaluating the im- 
portance of the anomalies. 

Several areas appear worthy of special consideration. 
The three zones in the Bowdoin Area do not delineate spe- 
cific deposits, but do suggest the possibility that closer 
spaced water samples might lead to areas in which soil 
testing for trace elements would be justified. The molyb- 
denum abnormalities in Washington and Hancock Counties 
are of interest. Whether these will ultimately lead to the 
discovery of deposits is not indicated but the presence of 
such an area is worthy of further consideration. Base 
metal occurrences may exist in or around the igneous body 
which crosses the 46th parallel in southern Aroostook 
County. Lead, zinc, copper and tin anomalies are present 
here. Geologically, the area is on trend within 100 miles 
of the important deposits recently discovered near Bathurst, 
New Brunswick. 157 pages. $1.96. MicA 55-1815 


GEOLOGY AND ORE DEPOSITION, 
INDE-CIENEGUILLAS DISTRIC'T, MEXICO 


(Publication No. 12,451) 


Frederic Hall Main, Ph.D. 
Columbia University, 1955 


The district is situated in north-central Durango, Mex- 
ico. As far as can be determined this report is the first 
comprehensive study of the area. Tentative stratigraphic 
correlation with formations of adjacent districts is proposed. 
The stratigraphic section is believed to extend from upper 
Paleozoic through the Quaternary and is outlined as follows: 
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Quaternary — Alluvium and fanglomerates. 

Tertiary — Basal limestone talus formation overlain by 
tuffs and agglomerates and capped by andesitic 
flows. 

Lower middle Cretaceous — (Albian) — Thick series of 
interbedded coarse conglomerates and impure lime- 
stones. 

Lower Cretaceous (Neocomian-Aptian) — Thin bedded 
limy shale with local discontinuous beds of lime- 
stone and sandstone. 

Jurassic — Interbedded conglomerate and agglomerate. 

Upper Paleozoic — Strongly crenulated phyllite. 


The structural history of the region is characterized by 
persistent crustal disturbance with intervening periods of 
erosion and subsidence. Throughout the Mesozoic and 
Cenozoic the area was consistently deformed by southwest- 
northeast compressional forces. 

The earliest recorded orogenesis came at the close of 
the Paleozoic era. Volcanic activity occurred during the 
Jurassic. Subsidence and deposition of fine clastic detritus 
with interbedded limestone characterized the development 
of the Mexican geosyncline during the lower Cretaceous. 
Orogenesis, considered to be the first local effect of the 
Laramide Revolution, commenced during the Albian and 
culminated in overthrusting. 

The most recent disturbance was the development of a 
regional arch modified by block faulting which was contem- 
poraneous with or closely followed by Tertiary igneous 
activity. 

The metalliferous deposits of the district were derived 
from the end products of Tertiary igneous activity. 

77 pages. $1.00. MicA 55-1816 


THE HOCKINGPORT SANDSTONE (LATE 
CARBONIFEROUS) OF SOUTHEASTERN OHIO 


(Publication No. 12,943) 


Wayne Dudley Martin, Ph.D. 
University of Cincinnati, 1955 


The object of this study is threefold: (1) to determine 
the environment of deposition of a sandstone body here 
named the Hockingport; (2) to determine whether or not 
this sandstone should be correlated with the Waynesburg 
sandstone (Dunkard series) of southwestern Pennsylvania 
and the adjacent area in northern West Virginia; and (3) to 
search for evidence indicating whether or not this and the 
Waynesburg sandstone are correlative basal sands above 
an unconformity separating the Pennsylvanian and Permian 
periods. 

For more than 60 years the Waynesburg sandstone has 
been considered to be a more or less continuous deposit 
extending entirely across the Dunkard Basin. The writer 
believes that the true Waynesburg sandstone is restricted 
in areal extent to southwestern Pennsylvania and northern 
West Virginia. A relatively local sandstone occurring in 
parts of Washington, Athens and Meigs Counties, Ohio, and 
the adjacent part of West Virginia has previously been con- 
sidered as a part of the Waynesburg sandstone, but in the 
opinion of the writer these sandstones are not correlates. 
The sandstone of southeastern Ohio is therefore termed 





the Hockingport sandstone for the village of that name 
near where it is well developed. 

The true Waynesburg sandstone was deposited in the 
nearshore area of a shallow body of water. The Hocking- 
port sandstone is the result of a fluvial deposition on a 
relatively broad plain. 

The Dunkard series has been considered to be Permian 
in age on the basis of the fossil flora. The Permian age of 
the flora has been questioned (Cross, 1954a, 1954b). The 
existence of a regional unconformity is not indicated by 
either the structure, lithology, or fossil fauna of the rocks 
of the Dunkard series nor by the strata of the underlying 
Monongahela series, therefore, these sandstones are not 
necessarily basal sandstones separating Permian from 
Pennsylvanian. 122 pages. $1.53. Mic 55-221 


GEOLOGY OF THE IRWIN DISTRICT, COLORADO 
(Publication No. 12,473) 


Arthur Abraham Socolow, Ph.D. 
Columbia University, 1955 


The Irwin district of Colorado is a mining area which 
prospered in the 1880’s. The topography has been sculp- 
tured by glacial and fluvial activities and reflects the num- 
erous laccoliths, sills, and dikes. Resting disconformably 
on the Mesaverde formation is the type section of the upper 
Cretaceous Ruby formation, made up of 2400 feet of varied 
clastic rocks. The abrupt lateral and vertical gradations 
of sediments as well as the limited areal extent of the Ruby 
formation indicate an intermontane basin environment 
which probably developed during the early stages of La- 
ramian deformation. 

The laccoliths, sills, and dikes, emplaced during the 
Laramian orogeny, are chiefly quartz monzonite porphyry, 
though a few of the younger dikes are quartz diorite. 
Arching of the sediments over the laccoliths is visible. 
The dikes have for the most part been emplaced along 
fractures. 

Three major types of faults are distinguished: (1) true 
fissures, generally vertical with banded or drusy quartz; 
(2) fault-fissures which have undergone a sequence of 
fissuring, gangue mineralization, slippage and brecciation, 
and ore mineralization; (3) simple faults, not gaping but 
with some slippage and little or no mineralization, Analy- 
sis of the fault orientations suggests a radiating pattern 
due to domal uplift. 

Ore deposition is confined to shoots and pockets within 
the fault-fissures. The textures reflect recurrent move- 
ments and successive mineralization. A twofold subdivi- 
sion of the Irwin area is distinguished on the basis of the 
ore mineral assemblages — the western section is charac- 
terized by arsenopyrite, proustite, and gold while the east- 
ern portion carries concentrations of pyrite, galena, 
sphalerite, and chalcopyrite. The indications are that two 
waves of mineralization, probably from the same source 
but at different times, were responsible for the variation 
in mineral assemblage. 

The presence of the various intrusions and mineralized 
fractures has created numerous alteration and metamorphic 
phenomena as follows: 
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1. At the contacts of even the largest igneous bodies 
the metamorphic effects in the country rocks are 
restricted to no more than an inch or two of recrys- 
tallization and bleaching of the red color to gray or 
green. The limited effect suggests the possibility of 
a thin sedimentary cover at the time of intrusion 
with a resulting rapid loss of heat by radiation. 


The igneous as well as sedimentary rocks exhibit a 
succession of secondary sericite, chlorite, epidote, 
quartz, calcite, magnetite, and pyrite — an assem- 
blage characteristic of propylitization. While it is 
possible that the mineral constituents could have 
been derived from the visible igneous masses, the 
author suggests they were mobilized in an environ- 
ment closer to the parent magma. 


. Emplacement of the sulfides in major fractures was 
accompanied by the development of broad zones of 


sericite, pyrite, and quartz. 
113 pages. $1.41. MicA 55-1817 


GEOLOGY OF THE CASTLE 
MOUNTAIN AREA, MONTANA 


(Publication No. 11,040) 


Joseph Jarratt Tanner, Ph.D. 
Princeton University, 1949 


The Castle Mountain area is located in Meagher County, 


Montana, on the eastern border of the Rocky Mountains. 
Approximately 18000 feet of sedimentary rocks of pre- 
Cambrian, Cambrian, Devonian, Carboniferous, Jurassic, 
Cretaceous and Tertiary age are exposed in the area, The 
Upper Cretaceous Livingston volcanic facies are particu- 
larly well exposed in the area, and are here differentiated 
into the Judith River, Bearpaw, Lennep and Hell Creek 
formations. 

The Castle Mountain area contains structural elements 
characteristic of the Big Belt and Little Belt uplifts and 
the Crazy Mountain Basin. Local folds and thrust faults 
resulted from eastward and northward thrust of the Big 
Belt “block” into the Crazy Mountain Basin and against the 
Little Belt Uplift. Late Cretaceous block movements re- 
sulted in relative uplift in the Big Belt and Little Belt 
areas and depression of the Crazy Mountain Basin. Con- 
current andesitic vulcanism supplied material for a thick 
lens of tuffaceous sediments in the Crazy Mountain Basin. 
The first phase of strong “Laramide” deformation caused 
folding on northwest-southeast trends, and was accom- 
panied by intrusion of alkali-porphyry sills and diorite 
stocks. These early-orogenic stocks formed a “buttress” 
against which later folds and thrust faults were deflected 
and locally accentuated. The buttressing effect also re- 
sulted in transcurrent movement, as indicated by an east- 
west zone of faulting en echelon. The climatic phase of 
Laramide deformation resulted in thrust faulting. Com- 
pressive deformation was followed by intrusion of granite 
magna to form another stock, which domed up and dis- 
torted the local structural features. 

Middle Tertiary lava and ash beds rest upon an early 
Tertiary erosion surface. A large river, perhaps the an- 
cient Missouri, carved the wide valley now partially filled 





by the Middle Tertiary ash beds. The river flowed south- 
eastward across the axis of the Big Belts through the Deep 
Creek gap and northwestward along the present course of 
Smith River. Oligocene and Miocene uplift of the Big Belts 
dammed this valley, which was then filled by volcanic ash 
derived from mid-Tertiary volcanic activity in the Castle 
Mountain area. Quarternary erosion was accomplished in 
four stages, represented by remnants partially developed, 
pedimented surfaces at four levels. Early Pleistocene 
glacial drift caps the high-level benches on the flanks of 
Castle Mountain and later drift is found in the present 
stream valleys. 226 pages. $2.83. MicA 55-1818 


CERTAIN DISCONFORMITIES AND 
LITHOLOGY OF THE VICKSBURG STAGE 
OF SOUTHEASTERN UNITED STATES 


(Publication No. 12,531) 


Edmond Charles Tonti, Ph.D. 
Louisiana State University, 1955 


Supervisor: Professor Grover E, Murray 


A stratigraphic investigation of the Vicksburgian 
deposits was conducted in Mississippi, Alabana, and Wesit- 
ern Florida. Correlation of formational units was exacted 
by detailed lithologic analysis along strike. 

Two sedimentary cycles were indentified. A distinct 
disconformity marks the upper and lower boundary of each 
unit. The lowermost cycle extends from disconformity at 
the base of the Mint Springs- Marianna formation to a simi- 
lar break at the top of the Byram formation (this report). 
The uppermost cycle contains the Bucatunna marl and clay 
facies extending to a disconformity at the base of the over- 
lying Catahoula and Chickasawhay formations. In each 
case, the cycle contains a lower transgressive and an upper 
regressive unit. The term Vicksburg Stage is suggested to 
include at least those deposits mentioned and whatever 
variable, but equivalent facies might be determined else- 
where. 

The name Glendon is redefined and applied to the alter- 
nating crystalline limes and marls located, in part, strati- 
graphically above the type section. A reference type sec- 
tion is proposed at St. Stephens Quarry, St. Stephens, 
Alabama. The typical “Horsebone” lithology is shown to be 
an extremely variable weathering phenomenon which may 
develop on any limestone beds immediately beneath the 
lower Bucatunna disconformity. 

The name Hennessey Bayou member is proposed for the 
lower Bucatunna transgressive unit heretofore included 
within the Byram formation. Exposures on Hennessey 
Bayou, 3 miles south of Vicksburg, Mississippi, are con- 
sidered exemplary of this member. 

Field data indicates that the commercial bentonite de- 
posits of central Mississippi are located in the lowermost 
Bucatunna clays immediately above the marine Hennessey 
Bayou unit. 123 pages. $1.54. MicA 55-1819 
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LATE TERTIARY RHYOLITIC ERUPTIONS 
AND URANIUM MINERALIZATION, 
MARYSVALE, UTAH 


(Publication No. 12,483) 


Louis Eugene Woolard, Ph.D. 
Columbia University, 1955 


Supervisor: Professor Paul F, Kerr 


The Marysvale uranium district comprises an area of 
approximately 50 square miles in the Sevier-San Pitch 
Valley of south-central Utah. It is located principally 
within the Antelope Range, which links the Tushar Moun- 
tains to the west and the Sevier Plateau to the east. The 
major rock units include Tertiary andesites, latites, rhyo- 
lites, and their tuff equivalents. Occurrences of primary 
ore are restricted almost entirely to quartz monzonite and 
granite intrusives but a variety of secondary minerals is 
found in the flows as well as in the producing veins. 

The early Tertiary Bullion Canyon andesites, latites, 
and tuffs have been extensively altered by hydrothermal 
solutions. In each instance the original mineralogic com- 
position of the rock involved determined the character of 
the initial and intermediate stages of alteration. Minerals 
present in these zones include carbonates, chlorite, allo- 
phane, montmorillonite, and to a lesser extent, kaolinite, 
depending on the rock type. Usually the center of the alter- 
ation channels is composed mainly of illite, regardless of 
the composition of the unaltered rock. In some instances, 
however, it is replaced by kaolinite and dickite. They indi- 
cate a direct relationship between the argillic alteration 
and the prominent alunitic mineralization, which is nor- 
mally accompanied by such clays. No primary uranium 
minerals have been found in the altered Bullion Canyon 
volcanics, although some secondary minerals are present 
which may be related to later hydrothermal activity. 

After the intrusion of the Bullion Canyon flows by 
quartz monzonite and granite and the subsequent alteration 
of both the intrusives and extrusives, there was extensive 
erosion. Following this quiescent interval the more local- 
ized late Tertiary Mount Belknap rhyolites were emplaced. 
In part, the extrusion of the rhyolite took place within the 
Antelope Range. Glassy and prophyritic rhyolite erupted 
in domes and from vents 1000 to 3500 feet in diameter. 
Related rhyolite glass dikes, which are accompanied in 
some cases by radioactive anomalies, have been recog- 
nized at widely scattered points throughout the area. The 
greatest concentration occurs in and near the Bullion Mon- 
arch and Prospector mines, however, where the dikes are 
associated with the ore-bearing veins. 

In contrast to the intense alteration of the earlier vol- 
canics there has been only limited alteration of the overly- 
ing rhyolites. In some cases major alteration channels 
terminate against the basal rhyolite, indicating that the 
hydrothermal activity which accompanied alunitic mineral- 
ization predated the Mount Belknap. In those channels 
which do cut the rhyolite the flows are bleached, devitri- 
fied; and silicified. The rhyolite glasses, which form the 
base of the principal flows as well as the dikes exposed in 
the mines, are completely altered to montmorillonite and 
illite locally. Inasmuch as there is evidence that the prin- 
cipal period of uranium mineralization occurred after the 





emplacement of the rhyolite, these effects are significant 
indications of possible mineralization in compositionally 
favorable rocks at depth. 

Comparison of the effects observed in the andesite, 
latite, quartz monzonite, granite, and rhyolite leads to the 
conclusion that the successive stages of alteration did not 
result from periodic changes in the fundamental composi- 
tion of the hydrothermal solutions, but from a systematic 
variation produced in the solutions through reaction with 
the wall rock as they moved outward from the conduit. The 
majority of channels developed in the earlier andesites and 
latites are probably related to the pre-Belknap alunitic 
mineralization, while the less intense effects found in the 
rhyolite and quartz monzonite were produced by solutions 
that were locally uranium-bearing. 

227 pages. $2.84. Mic 55-222 


GRAVITY MEASUREMENTS AND THEIR 
INTERPRETATION IN SOUTH AMERICA 
BETWEEN LATITUDES 15° AND 33° SOUTH 


(Publication No. 12,485) 


Paul Clarence Wuenschel, Ph.D. 
Columbia University, 1955 


The results of gravimetric profiles, two of which extend 
completely across the continent of South America between 
Latitudes 15° and 33° South and their extension to sea 
across the continental margins into the ocean basins, are 
presented. 

A two dimensional interpretation was made of the 
gravity field along each of three profiles across the Andes 
and for one profile on the east coast. The free air anomaly 
field was used in the interpretation for the mid-continent 
region. The crustal model used in this interpretation is 
similar to that suggested by Heiskanen in 1932 and further 
modified to satisfy the present seismic knowledge of the 
structure of ocean basins and of continents. The direct 
method of gravity interpretation has been used which makes 
it possible to construct a cross section of the upper 70 kil- 
ometers of the earth’s crust. 

This two dimensional analysis indicates a negative iso- 
static anomaly on the landward side of the submarine 
trough paralleling the west coast of South America, and a 
positive isostatic anomaly over the outer ridge to the west 
of the trough. The Oriental Andes and the Coastal Range 
are undercompensated with the Parana Basin and entire 
east coast overcompensated. The mid-continent is slightly 
undercompensated. 

A negative over the Occidental Andes and Altiplano is 
attributed to low density volcanics, and continental sedi- 
ments. The negative over the submarine trough along the 
west coast is attributed to sedimentary fill rather than the 
traditional down buckle of sialic rock into the simatic sub- 
stratum. Geological evidence is presented to substantiate 
this interpretation. 

The instrumentation, accuracy to which observed grav- 
ity was determined, method of reduction and method of 
interpretation are discussed. 

228 pages. $2.85. Mic 55-223 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. No postage is charged if theck or money order accompanies order. 





AEALTH SCIENCES 


HEALTH SCIENCES, PUBLIC HEALTH 
STUDIES ON THE PROPAGATION OF 
ENTAMOEBA GINGIVALIS IN VITRO 
(Publication No. 12,712) 
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The University of Connecticut, 1955 





The intention of this work was to attempt to elucidate 
some of the fundamental aspects of the problem “Is E. 
gingivalis an oral pathogen?” 

Any endeavor to effect Koch’s postulates dictates the 
availability of: (1) a suitable culturing technique; (2) a 
suspension of E. gingivalis free of bacterial associates; 

(3) a method of rendering infected loci free of E. gingivalis, 
altering as little as possible other fractions of the popu- 
lation. 

In the light of the proposals in the preceding paragraph 
the following outline was developed. 

(1) A culturing technique which rendered good and con- 
sistent populations of E. gingivalis. 

(2) A method of obtaining a suspension of E. gingivalis 
free of normal bacterial associates. 

(3) A method of maintaining a population of E. gingivalis 























free of bacterial associates. 
- (4) The effect of fumagillin on the growth and reproduc- 
tion of E. gingivalis in vitro. 

Liver infusion medium Cleveland and Sanders (1930) 
with human serum-Tyrode’s as an overlay solution used 
either aerobiotically or anaerobiotically appeared to ren- 
der the best and most consistent populations of E. gingi- 
valis. 

The antibiotics penicillin G and streptomycin sulphate 
inhibited the growth and reproduction of E. gingivalis in 
vitro. This inhibition appeared to be attributable to an in- 
hibition of the accompanying microorganisma}l complex 
rather than to a direct action of antibiotics on the proto- 
zoan. Low concentrations of these antibiotics appeared to 
stimulate growth. 

E. gingivalis did not survive on liver infusion medium 
without bacterial associates. 

Aseptic growth of this protozoan on conditioned medium 
sterilized by heat, treatment with ethylene oxide, or filtra- 
tion could not be effected. 

Maintenance of an aseptic pool of E. gingivalis mechan- 
ically separated from actively metabolizing bacterial asso- 
ciates by a collodion membrane was not accomplished. 

E. ivalis did not survive on liver infusion slants 
separated from a pool of active microorganisms by a train 
of filters providing a constant replenishment of freshly 
conditioned medium. 

E. gingivalis demonstrated growth and reproduction in 
the absence of active microorganisms on liver infusion 
medium when living embryonic cells were included. The 
populations of amoebae thus obtained compared favorably 
with numbers of E. gingivalis typical of septic cultures. 
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In a medium containing embryonic cells, the amoeba 
tolerates high concentrations of penicillin, streptomycin, 
and oxytetracycline. 

Fumagillin was found toxic at concentrations of 0.01 
gamma of crystalline fumagillin per ml. of serum-Tyrode’s 
solution. One gamma per ml. of overlay solution without 
exception brought about total kill. 

On the basis of this work it appears that for the isola- 
tion and cultivation of E. gingivalis in association with an 
active population of bacteria liver infusion medium can be 
depended upon to support large populations of amoebae. 

The fact that E. gingivalis survived in this medium at 
high concentrations of penicillin, streptomycin, and oxyte- 
tracycline if living embryonic cells were included resolved 
the problems of obtaining and maintaining sterile pools of 
E. gingivalis trophozoites. 

68 pages. $1.00. MicA 55-1820 











A STUDY OF COMMUNITY ATTITUDES 
TOWARD AND KNOWLEDGE ABOUT MENTAL 
HEALTH IN AN AMERICAN COMMUNITY 


(Publication No. 11,989) 


Daniel Edmund O’Keefe, Ph.D. 
University of Minnesota, 1955 


Adviser: John C, Kidneigh 


This study, conducted in Phoenix, Arizona, in 1951, was 
concerned with assessing the knowledge and attitudes of a 
sample of the general population and a group of community 
leaders on questions relating to mental health and mental 
illness. Phoenix was selected because it was the site of a 
demonstration project established by the National Institute 
of Mental Health to develop new ways of improving the 
mental health of a community by incorporating existing 
mental health concepts and practices into the operation of 
existing agencies and institutions which made contacts with 
large segments of the population. A portion of the study 


was devoted to learning what community resources were 


recognized by the respondents as providing care and treat- 
ment for mental illnesses and the extent to which the Men- 


tal Health Center was known and its functions understood. 


Four hundred and fifteen heads of households were se- 


lected as the sample population by area sampling proce- 
dures. The representativeness of the sample was demon- 


strated. The selected community leaders, twenty-six in 


number, were named by the Community Chest Executive 


Secretary and their status and prestige were measured by 


the Chapin Social Participation Scale and the Hatt Scale. 


The two groups were interviewed using a prepared 
schedule with “depth” questions. 
Three personality sketches were utilized to establish a 


frame of reference and included descriptions of aggressive 
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psychotic, withdrawn psychotic and neurotic personality 
types. About three-quarters of the general sample recog- 
nized the withdrawn psychotic as abnormal and even more 
(83%) recognized the aggressive psychotic as mentally ill. 
However, only one-third recognized the neurotic as a men- 
tally ill person. 

Eighty-eight percent of the community leaders consid- 
ered the withdrawn psychotic as the most ill of the three 
types. Seventy-seven percent considered the aggressive 
psychotic ill and fifty-four percent recognized the neurotic. 

Aggressive, acting-out behavior was of most concern to 
the general population while withdrawn, seclusive behavior 
held greater concern for the community leaders. The com- 
munity leaders had much more awareness of all three 
types as representing mental illness than did the sample of 
the general population. They also gave more emphasis to 
psychiatric reasons as causal factors than did the general 
sample which placed the causes mainly in individual char- 
acteristics and environmental factors. 

Both groups were most hopeful that all three personality 
types could improve and thought that doctors, ministers, 
social workers and lawyers would be of help in the order 
listed. 

Two-thirds of each group thought a person receiving 





psychiatric help should not reveal the fact and the major 
reason given was that such knowledge would change people’s 
opinion about the individual. The stigmatizing effect of 
having a mental illness was further revealed by responses 
to a social distance scale involving talking, associating, 
working with and having a recovered mental patient marry 
a family member. Well over three-quarters of both groups 
were willing to talk, associate and work with this person 
but only 8 percent of the community leaders and 24 percent 
of the general sample were willing to approve marriage. 
The major objection was due to fears of the hereditary na- 
ture of such illiness but this had been only a minor causal 
factor in earlier questions. 

The Arizona State Hospital was considered as a treat- 
ment resource by the greatest number of respondents in 
the sample, with rest homes and psychiatrists the next two 
resources. Community leaders recognized psychiatrists 
as the first resource with the State Hospital second and the 
Mental Health Center third. About twenty percent of the 
sample knew of the presence of the Mental Health Center 
and more than half of the community leaders knew of it but 
none were clear as to its functions. 
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THE DUTCH IMPACT ON JAPAN (1640-1853) 
(Publication No. 12,575) 


Grant Kohn Goodman, Ph.D. 
University of Michigan, 1955 


This dissertation provides an historical analysis of the 
Rangaku or Dutch studies movement in Japan during the 
sakoku or closed country period. Based principally on 
Japanese sources, the thesis includes an account of the 
social milieu which produced Rangaku, of the scholars who 
participated in it, and of its significance in terms of inter- 
nal Japanese intellectual history. At variance with those 
writers who have viewed the whole phenomenon of Western 
learning as a curiosity or as an example of dilettantism, 
this study emphasizes the normalcy of such an occurrence 
in the light of the developments in Japan under the rule of 
the Tokugawa shoguns. | 

Although during the years from 1640 to 1853 foreign 
intercourse was at an almost irreducible minimum, Japan 
maintained commercial relations with one Western power 
of that day, the European trading nation of Holland. It is 
with the latter relationship that this study deals in an at- 
tempt to discover the effects of this single minute contact 
with European civilization. Accordingly, the first chapters 
are devoted to a description of the external source of 
Western learning, i.e. the Dutch in Japan, with particular 
attention to the island of Deshima in Nagasaki harbor 
where the Dutch were confined, and to the annual (later 
quadrennial) visits of the Hollanders to the capital at Edo. 











The story of the acquisition of Western knowledge by 
the Japanese begins with a discussion of the Dutch inter- 
preters at Nagasaki and their early medical and astronomi- 
cal studies and continues through the growth of a spirit of 
intellectual inquiry throughout Japan at the beginning of the 
eighteenth century, the adoption by the Bakufu of a policy 
of official encouragement of practical science particularly 
in agriculture and in defense, the hothouse growth of Ran- 
gaku at the end of the eighteenth century especially in the 
fields of medicine and astronomy, and the appearance in 
the first half of the nineteenth century of Western learning 
in various feudal domains and in private schools. Finally, 
there is a description of the reaction of certain Dutch 
scholars, as a result of their researches, to the formalized 
and unscientific natures of officially-sponsored Neo- 
Confucianism and popular Buddhism, to the use of time- 
consuming Chinese calligraphy, and to the outmoded policy 
of national isolation. 

Each of these facets of the growth of Rangaku is illus- 
trated by examples of particular individuals and their writ- 
ings and other diverse activities. Of particular importance 
is the fact that all these phases of the rise of Western 
learning are paralleled with other developments in the 
overall picture of Japan during the Tokugawa Period. This 
thesis demonstrates that such diverse factors as the break- 
down of samurai control of Japanese society, the shift in 
the economic base to the cities and to the merchants, the 
collapse of the rigid class structure, and the inflexibility 
of the Neo-Confucian philosophical order all tended to cre- 
ate an atmosphere in which intellectual curiosity and criti- 
cal thought might prosper. 

And as such scientifically provable facts as, for 
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example, heliocentricity and the internal structure of the 
human body, became known through the medium of Rangaku, 
the monistic and contrived Neo-Confucian cosmology as 
well as the superstitious homeopathic medical techniques 
became open to question. From here it was an easy step 
to a more objective examination of the official philosophies 
and their ethical, religious, and political foundations. Ac- 
cordingly, the government clamped down, and many Dutch 
scholars fell victim to its repression. But by this time the 
internal society of Japan had undergone such drastic 
changes and foreign pressure was so great that repressive 
measures could no longer halt the momentum leading to the 
collapse of the Bakufu and to the Meiji Restoration. 

325 pages. $4.06. MicA 55-1822 
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THE JOMON POTTERY OF JAPAN 
(Publication No. 12,858) 


Jonathan Edward Kidder, Jr., Ph.D. 
New York University, 1955 
Adviser: Dr. Alfred Salmony 

The term “Jomon,” (cord-impression) has been tradi- 
tionally used by Japanese archaeologists to designate the 
neolithic pottery types of Japan. Five main divisions with 
slightly different terminology are employed in the Yaman- 
ouchi and Groot schemes although the latter’s use of the 
“Proto-Jomon” designation is incorrect since an early 
form of cord-impression does exist in the Kwanto Plain 
where two trends develop contemporaneously, one with rudi- 
mentary cord-impression, the other with shell-scraped 
ornamentation. Since these five divisions are inapplicable 
except in this area, this study utilizes three main divisions 
based on major developments in pottery making and desig- 
nated Early, Middle and Late with a Post-Jomon added in 
the north. 

Early Jomon includes the fiber-tempered, string- 
impressed and shell-scraped types, and most of the carved- 
stick-impressed types (called “rouletted”) of west and 
south Honshu and Kyushu. In this phase cord-impression 
becomes almost constant, and pointed and rounded bottoms 
disappear. Local developments in north Honshu include a 
phase of incision and punctate work, probably contemporary 
with the Tado-Mito phase of the Kwanto Plain, followed by 
experimental cord-impression and then periods that paral- 
lel or fuse with those of late Moroiso to Angyo of central 
Honshu. Kyushu presents certain unsolved problems par- 
ticularly in chronology as sites are generally single deep 
layers containing one or more types rather evenly mixed, 
but stratigraphical evidence at present meager, will ulti- 
mately provide secure chronologies. The development is 
probably through a rouletted phase of considerable dura- 
tion to one of grooves and incisions and eventually to types 
that merge with the Horinouchi and Kasori groups of Hon- 
shu. Chugoku is closely allied to Kyushu in Early Jomon, 
but in Middle and Late it plays an integral part in the 
Honshu developments. 








Most of Middle Jomon is characterized by the extensive 
use of applied clay in complicated patterns. One result is 
the diminished use of cord-impression in its earlier phases 
(Katsusaka and Otamadai), and the substitution for it of in- 
cision work (Omori). Added clay designs create surface 
zoning in Katsusaka and Otamadai and, to a lesser extent 
in Ubayama; this is then carried on in cord-impressed ef- 
fects in the latter half of the period (Horinouchi and Kasori). 
Angyo is a revival of applied decor. 

The last major manifestation, partly contemporary with 
Angyo, is in the ancient Mutsu area. The Kamegaoka types 
are distinguished by their burnishing, sometimes red 
painted surfaces, generally small size, profusion of spouted 
vessels, and varying degrees of carved and often cord- 
impressed designs believed to be of a zoomorphic nature 
and related to dragon and bird designs on lacquer found in 
Korea and Han Dynasty bronze mirrors discovered in Japan. 
Other relationships suggest a dating for Omori and Kasori 
around the fourth century B. C., but no clear connections 
with the continent exist before that time. 

Emphasis is laid on the Kwanto Plain for the practical 
reasons that a greater density of sites has stimulated more 
archaeological research, the sequence after Sekiyama has 
been firmly established, and its geographical location per- 
mits it to serve as a core for the evolutionary structure. 
The typological schemes for all of Japan, set up independ- 
ently of each other, have become too regionalized and there 
is a consistent use of local type-names with much disre- 
gard for the major families. To give proper emphases, 
these local types are brought into family groupings when 
feasible, thus reducing their local significance and prevent- 
ing the typological scheme from becoming too unwieldy. 

279 pages. $3.49. MicA 55-1823 
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THE CONCEPT OF CHRISTENDOM IN THE 
WESTERN CRUSADE CHRONICLES OF THE 
TWELFTH AND THIRTEENTH CENTURIES 


(Publication No. 13,165) 


William Michael Daly, Ph.D. 
Brown University, 1955 


Though several historians have given passing attention 
to the medieval sense of Christian community, little re- 
search has been done into its meaning to men of the middle 
ages. Since the concept of Christendom was not theoreti- 
cally articulated before the time of Pierre Dubois, we must 
turn to sources only indirectly concerned with it, if we are 
to uncover its history before the fourteenth century. The 
crusade chroniclers suggest themselves as suitable sources 
for an exploratory study of the problem on account of their 
number, their variety of viewpoint, and the interest which 
many of their authors had in what they sometimes called 
“the business of Christendom.” 

The crusade chronicles reveal several things of signifi- 
cance. The sense of Christian community appears to have 
been quite widespread in the twelfth and thirteenth centu- 
ries. While it existed before the crusades, they apparently 
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brought it into somewhat clearer focus, and perhaps even 
fostered a tendency to speak of it in quasi-institutional 
terms by the late twelfth century. Before then, the sense 
of Christian community found expression more frequently 
in concrete than in abstract terms. An age which was in 
sO many ways groping its way toward definition and coher- 
ence thus seems to have developed a more abstract sense 
of Christendom, and possibly even some raw materials for 
a theory of Christendom. Concurrently, however, loyalty 
to its values was weakening. 

Its pervasiveness is reflected in certain customs of the 
time. Christian princes and other dignitaries seem nor- 
mally to have exchanged the kiss of peace when they met 
and took leave of one another. Frequently, if not always, 
monarchs and armies from other Christian lands were 
greeted with religious processions. Furthermore, the 
theme of Christian obligation was several times a central 
issue of propaganda campaigns, notably the one which 
Alexius I and Bohemond waged against each other in the 
early twelfth century. Thus medieval practice often re- 
flected an ingrained sense of Christian fraternity, as did 
such terms as “the Christian people,” “the law of Chris- 
tians,” and similar expressions which recur so frequently 
in the chronicles. 

More tangible, however, is the part which the sense of 
Christian community played in preventing Western attacks 
on Constantinople before the fourth crusade. On each of 
the earlier crusades, leaders had refused to follow the ad- 
vice of extremists who wanted to attack the city, alleging 
in each case that the rights of fellow Christians must be 
respected. Furthermore, scruples of this sort were one 
important reason why the fourth crusade nearly broke 
apart before reaching Constantinople. Historians of the 
crusades have largely overlooked this recurring theme, in 
their concern for settling more immediate problems. 

Christian fraternity seemed to imply respect for the 
life and property of fellow Christians, as well as extension 
to them of ceremonial respect and certain types of mate- 
rial assistance. Seemingly, Christendom was usually con- 
ceived of as a loose, politically pluralistic community, 
which was neither the Church, as such, nor the Empire. 

In this respect, the evidence confirms the conclusions of 
recent research on the medieval Empire. It likewise cor- 
roborates and carries somewhat further the research of 
historians who have stressed the relative unimportance of 
the Schism of 1054. In general, it exposes to our view a 
sense of Christendom which was pervasive, often on men’s 
lips, capable of stimulating strong emotions, but usually 
intertwined with historical forces stronger in the long run 
than itself. As such, it is a dimension of medieval life 
which diserves more attention than it has always received 
from historians. 175 pages. $2.19. Mic 55-224 


THE SUDEBNIK OF 1497 
(Publication No. 12,569) 


Horace William Dewey, Ph.D. 
University of Michigan, 1955 





This dissertation is an attempt to study the first all- 
Russian law code, the 1497 Sudebnik, in an objective and 
reasonably complete fashion. Since the code has never 





been translated from Old Russian, an English translation 
is included at the end of the thesis, along with a translation 
of a typical court report of the same period. 

At the beginning of the thesis the historical background 
and the sources of the Sudebnik were examined. While it 
is possible today to trace a majority of the Sudebnik’s 
clauses to specific or probable sources, we know less than 
was previously supposed regarding the history of its com- 
pilation; even the traditional role of Vladimir Gusev as its 
chief compiler is now open to serious question. Passing to 
the code’s contents, we have examined the various possible 
classifications of this material, and have noted the Sudeb- 
nik’s apparent stress on the financial aspects of judicial 
administration. It is probable that the code’s numerous 
fee and damage-payment clauses constituted an attempt to 
limit judicial costs and to combat bribery and other forms 
of corruption. The types of court officials mentioned in 
the code and the regulations and controls to which they 
were subject have likewise been discussed. A study of 
court procedure as envisaged by the Sudebnik (including a 
reconstruction of a hypothetical case from beginning to end) 
reveals the use of a considerable variety of documents and 
many categories of evidence, some unusual procedures 
such as the judicial duel and the character-inquest, and 
very inadequate machinery for appeal and review. When 
the Sudebnik is veiwed as a social and political document, 
one discovers that most social classes of the period are 
mentioned in one way or another, and that the code greatly 
restricts the rights of some (peasants), effects limited 
controls on others (boyars and vicegerents), redefines 
slave law (by reducing the legal categories of slavery), and 
the like. The Sudebnik has much less to say on the subject 
of the Grand Prince’s relations with the powerful Russian 
church than with the boyars and vicegerents. The code 
offers evidence of the striking territorial expansion and 
increased political power of Moscow at the expense of rival 
principalities and republics. Special attention has been 
given to certain aspects of Soviet scholarship, for example, 
the notion that the Sudebnik is a monument of “class law” 
and is the law of the fifteenth-century “centralized Russian 
state.” The Sudebnik’s provisions, and their analysis in 
the light of other historical data, appear to furnish evidence 
against the latter concept in particular. 

In considering the Sudebnik’s overall significance and 
its contributions to Russian law we find some new material, 
but we also discover important “gaps” which indicate that 
Ivan OI and his compilers did not regard it as the law of 
the land in the broad sense of covering all basic fields and 
meeting most of the legal needs of the day. Some Sudebnik 
clauses were often ignored in actual practice. Its signifi- 
cance as a symbol and as a first step in all-Russian legis- — 
lation cannot be denied, but its practical contributions as 
a model and source for later, self-styled “laws of the land” 
far exceed the significance which it possessed as an effec- 
tive law code in its own era. 

In conclusion, it might be said that while little is known 
about the history of the Sudebnik’s compilation, consider- 
ably more is known about its sources. As a document 
illustrating both the judicial system of fifteenth-century 
Rus’ and a number of important social and political prob- 
lems of that period, the Sudebnik is a first-class source, 

a source which, incidentally, contradicts some interpreta- 
tions made by Soviet scholars, and greatly qualifies cer- 
tain other claims which scholars of varying beliefs and 
ideologies have made. 353 pages. $4.41. MicA 55-1824 
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THE LAW OF WASTE IN MEDIAEVAL ENGLAND 
(Publication No. 12,903) 
Alton Forest Raymond Lawrence, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor Robert S. Hoyt 


Rightly or wrongly, much of our understanding of the 
early common law of England depends on the interpretation 
of the great Lord Coke. Writers since his time have a 
tendency to take his word as authority, and frequently do 


not go back to the plea rolls, Bracton, and the other sources. 


This is true in the consideration of the development of the 
law of waste. 

Lord Coke, commenting on the Statute of Marlborough, 
stated that there was no remedy against the wasteful tenant 
for life or years prior to this statute. T. F. T. Plucknett, 
speaking of waste in the introduction to a Selden Society 
Year Book, states that treble damages against a wasteful 
guardian were first given by Magna Carta. 

Waste, as a common law offense, refers to the tenant’s 
misuse of another’s land or the natural products of it. The 
very common instance of waste seems to have been the cut- 
ting down of trees on the estate. Bracton’s Note Book re- 
ports several cases where the complaint was that extir- 
pauit ipse arbores or the defendant fecit vastum et destruc- 
cionem de terris domibus et boscis. Other examples of 
waste were such activities as draining the fishponds, car- 
rying away a clothes-press, destroying the heronry, digging 
turf, and destroying a sheephouse. One very interesting 
aspect of waste is that warned against by Magna Carta 
(Chapter Four). Here the tenant is allowed certain custody 
of the land, but hoc sine destructione et vasto hominum vel 
rerum. From certain of the early cases it is quite appar- 
ent that men, as well as things, might be the subject of 
waste. 

The first remedy in waste was the writ of prohibition, 
followed by a writ of summons, which was brought by a 
leasor, or a remainderman in order to prevent waste, or 
to secure damages for waste already done. The defendant 
held the land as tenant in dower or by the curtesy of the 
law of England, as a tenant for life or for a term of years, 
or sometimes as guardian. To trace the law as it applied 
to each of these relationships it is thus necessary to ex- 
plore the early cases, as found in the plea rolls and Brac- 
ton’s Note Book; study the statutes of the late thirteenth 
century; and finally observe the effects of these statutes 
as shown in the cases reported in the early Year Books. 

In the early cases it is quite apparent that the law on 
waste is developing along two procedural lines: the one 
that favored by the writers of contemporary treatises; the 
other, the simple plaint before the justices, with no prior 
writ or proceedings. It is further indicated that the com- 
mon law remedy of the writ of prohibition was applicable 
to all five types of tenancy, contrary to the view of Lord 
Coke. 

The Statute of Marlborough (1267) begins the codifica- 
tion of the law of waste; the Statute of Gloucester (1278) 
gave the remedy, a writ of waste, against all the tenants 
save the guardian; while Westminster II (1285) formulated 
a new procedure in waste and gave treble damages against 
the guardian. As Plucknett said, from now on the law of 
waste will be applied as based on statute, and the early 
Year Books show the litigants and the court working out 
this application. 



































After the great statutes issue, the courts had simply to 
clothe with the flesh of judicial interpretation the skeleton 
of legislative enactment. This process was not without 
difficulty, and not without interest, but the main work had 
been done in parliament, and the courts were left the lesser 
task of creating precedent. 

135 pages. $1.69. MicA 55-1825 
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SOME SOCIAL BEGINNINGS IN 
TERRITORIAL NEBRASKA 


(Publication No. 12,745) 


Donald Floyd Danker, Ph.D. 
The University of Nebraska, 1955 


Adviser: James L. Sellers 


The white society in preterritorial Nebraska was com- 
posed largely of a limited number of missionaries, fur 
traders and soldiers. They were in the area in order to 
teach, to exploit, or to hold in check the Indians who com- 
posed the dominant Nebraska society of that period. The 
region was crossed by thousands of emigrants. The Mor- 
mons established a temporary settlement called Winter 
Quarters. 

The Kansas-Nebraska Act of May 30, 1854, gave politi- 
cal organization to the region and opened it to white set- 
tlers. Among the reasons for the Organic Act were fron- 
tier pressures to exploit an unexploited area and the desire 
on the part of Northern interests to advance the Platte 
Valley route for a transcontinental railroad. Territorial 
organization soon relegated the Indian society to a second- 
ary and relatively unimportant position. 

White settlement in Nebraska was located largely along 
the routes of communication. Throughout the territorial 
period, the majority of the population lived in counties 
touching the Missouri River. Inland settlement advanced 
along the Platte Valley trails and to some extent along the 
timbered streams and rivers. 

The Missouri River and the Platte Valley were the na- 
tural highways for Nebraska. Steamboats were important 
carriers of territorial commerce and passengers. The 
overland trails provided a highway for emigrants, stimu- 
lated freighting and finally attracted the sought-after rail- 
road, 

The settlement of the early years was unstable and of a 
transient nature. There was much land speculation and 
organization of ephermeral towns. However, several of the 
first year’s settlements proved permanent including Omaha 
and Nebraska City. 

Several external forces were important to the develop- 
ment of the territory. The financial panic which began in 
1857, the Colorado gold rush and the Civil War all were 
influential in shaping Nebraska society. The war curtailed 
river traffic, drew men from the territory, intensified In- 
dian hostilities, and created the menace of the Jayhawkers. 

The founders of towns organized themselves into com- 
panies, sold shares of stock, offered town lots to attract 
essential enterprises, established newspapers and carried 
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on other activities which they felt were necessary. In this 
dissertation the beginnings of three territorial towns, 
Florence, Table Rock, and Columbus are discussed in some 
detail. The importance of energetic leadership is illustrated 
in the development of Table Rock and the importance of the 
overland emigration to Nebraska is found in the develop- 
ment of Florence and Columbus. Considerable variations 
existed in the beginnings of each community. 

The agricultural resources of Nebraska were not fully 
exploited in the early territorial years. Many persons were 
concerned with gaining title to the land and with specula- 
tion. Claim clubs were organized and functioned until the 
government land sales were held. The letters, diaries and 
journals of some of the pioneer families give a partial de- 
scription of rural life in Nebraska Territory. 

Territorial settlement often developed along the tim- 
bered streams and the people utilized the wood for their 
homes. Log cabins and dugouts were utilized as temporary 
dwellings. Sawmills were important territorial enterprises. 
Public school systems and church organizations developed 
slowly because of the sparse population and economic dif- 
ficulties. Territorial life contained elements of hardship 
incident to a frontier region. The territorial years were 
ones of social beginnings. The pioneers were blessed with 
optimism and hope and they knew that they were establishing 
the foundations of a society which they believed to be desir- 
able. 301 pages. $3.76. Mic 55-225 


BELLOMONT: IMPERIAL ADMINISTRATOR — 
STUDIES IN COLONIAL ADMINISTRATION 
DURING THE SEVENTEENTH CENTURY 


(Publication No. 12,433) 


Stanley Herman Friedelbaum, Ph.D. 
Columbia University, 1955 


This study focuses attention upon the Earl of Bello- 
mont’s (1636-1701) career as colonial administrator and 
early British imperialist. Governor of New York and New 
England from 1698 to 1701, the Earl undertook reforms 
necessary to insure honesty in government and the success 
of the new imperial policy embodied in the Navigation Act 
of 1696. Bellomont’s understanding of fiscal management, 
his realization of the need for a sound personnel policy, 
and his proposals for the conservation of natural resources 
placed him many decades in advance of colonial practice 
and thought. 

Bellomont was born Richard Coote and succeeded his 
father in the Irish peerage as Baron Coote of Colooney. He 
inherited substantial landed wealth which the Cootes had 
acquired through selective intermarriage and the political 
upheavals resulting from the civil war and the subsequent 
restoration. To the neglect and eventual ruin of the family 
estates, the second Baron Coote became active politically 
and placed himself in the forefront of those supporting the 
Prince of Orange in 1688. His position and fortune were 
enhanced substantially with the accession of William and 
Mary. A member of Commons for Droitwich, Coote be- 
came treasurer and receiver general to the Queen in 1689 
followed, in rapid succession, by elevation to the title of 
Earl of Bellomont. He fell out of favor early in 1693 and 
engaged in a campaign against his rivals marked by 





personal villification — a trait which plagued his reform 
efforts in the colonies. The Earl’s financial position grew 
steadily worse during this period of partisan bickering 
owing to the high cost of fashionable living in London cou- 
pled with a dearth of income from his depressed estates 

in Ireland. Indeed, Bellomont’s acceptance of the colonial 
governorship in 1695 was predicated, at least in part, upon 
the expectation that the salary would solve his ever- 
recurring financial crises. 

Colonial New York represented the greatest single 
challenge to Bellomont’s political ingenuity and adminis- 
trative skill. The new governor found the province a cen- 
ter of conflicting interests and heated factionalism — a 
product of Leisler’s Rebellion, its aftermath, and the un- 
resolved issues emerging from it. Hampered from the 
outset by a cabal of councillors intent upon pursuing their 
profits from illicit trade, the Earl put forth vigorous ef- 
forts to reform the administrative machinery of the prov- 
ince which had fallen to new depths under his predecessor, 
Colonel Benjamin Fletcher. Bellomont foresaw the poten- 
tial wealth of the colony and envisioned forward-looking 
schemes for the production of naval stores, for the estab- 
lishment of an equitable land distribution system, for the 
strengthening of border defenses through a series of far- 
reaching Indian alliances, and for the logistical support of 
the army. In his campaign to suppress illicit trade and 
piracy, the Earl was responsible for the politically explo- 
sive capture of Captain William Kidd whom he and a num- 
ber of leading Whig politicians originally had sponsored as 
a privateer. 

Bellomont’s preoccupation with New York affairs over- 
shadowed his work elsewhere. His brief stay in Massa- 
chusetts Bay was relatively uneventful. In New Hampshire, 
he averted the threat of civil strife resulting from uncer- 
tainty over land titles. The Governor, like his predeces- 
sors, also became involved in the Perth Amboy port con- 
troversy with the East Jersey proprietary interests. 

Bellomont’s principal contribution lay in his effort to 
apply sound principles of public management to colonial 
affairs. Unfortunately, his approach — particularly in the 
area of fiscal policy — was severely circumscribed by the 
restrictions of contemporary mercantilist theory. Perhaps 
the main drawback to his success as an administrator was 
his unfortunate tendency to villify opponents in pursuing 
what he considered to be righteous ends. 

222 pages. $2.78. Mic 55-226 


W. G. IRWIN AND HUGH THOMAS MILLER: 
A STUDY IN FREE ENTERPRISE IN INDIANA 


(Publication No. 12,829) 


Richard Harold Gemmecke, Ph.D. 
Indiana University, 1955 


A closely knit family unit has, for more than eighty 
years, played an active part in Indiana’s business and po- 
litical life. Joseph I. Irwin, his son, William G., and de- 
scendants of Williams’s sister, Linnie Irwin Sweeney, 
have been identified with banking, a traction line, a starch 
and glucose company, and the manufacture of diesel en- 
gines. Hugh Th. Miller entered the family through mar- 
riage to Nettie, a daughter of Linnie Sweeney. 
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Irwin’s Bank originated in the general store operated in 
Columbus by Joseph I. Irwin. After years of successful 
banking, he and his son invested part of their wealth ina 
tin-plate company. On this they made a quick profit. 
Promptly thereafter, they built a traction line from Green- 
wood to Indianapolis; later, the road was extended to Sey- 
mour. Purchase of an old starch plant to obtain facilities 
for the generation of more power gave the Irwins the notion 
that they might do well in the starch business. Then from 
starch to glucose, and from a small factory at Edinburg, 
Indiana, to a large plant at Granite City, Tlinois. The ven- 
ture was a decided success. 

When automobiles began to increase in numbers, and 
Hoosiers began to demand paved highways, the family 
leased the traction line — for 999 years — to the Insull in- 
terests. 

W. G. Irwin’s role in the corn products industry is de- 
scribed, as is the competition of the independents with Corn 
Products Refining Company. Irwin became an intimate 
friend of E. T. Bedford, of Corn Products, and, after a 
period of keen rivalry, joined him in organizing the indus- 


try’s campaign to popularize corn syrup as a nutritious food. 


Much attention is given to the diesel engine and to the 
part played by Clessie L. Cummins, who developed an effi- 
cient, high-speed engine. In this, W. G. Irwin provided 
strong financial backing. After years of costly experimen- 
tation, and after many demonstrations, the public slowly 
began to appreciate the advantages of diesel power. 

The Irwins and Hugh Miller supported governmental 
policies favorable to private enterprise. They consistently 
opposed low tariffs, excessive taxation of small businesses, 
and federal encroachment upon state and localunits. Hugh 
Th. Miller, after a promising start as legislator and 
lieutenant-governor, was forced out of politics because of 
illness. W. G. Irwin, a member of the Hays-Harry S. New 
faction of Hoosier Republicans, enthusiastically supported 
the Harding campaign. He was particularly loyal to Calvin 
Coolidge. Irwin served his party faithfully, first on state 
committees, finally on the National Committee. He “dis- 
covered” Alf Landon; he was also the first, in Indiana, to 
come out for Wendell Willkie. Willkie proved disappoint- 
ing, however; Irwin disliked Willkie’s internationalism. 

The study is based, in large part, on the Irwin corre- 
spondence, an extensive microfilm record, in Columbus, 
containing more than 275,000 items. Also used were the 
Irwin MSS, at Indiana University, a collection of Irwin and 
Miller letters numbering 530 items. 

340 pages. $4.25. MicA 55-1826 


THE SELDEN PATENT SUIT 
(Publication No. 12,436) 


William Greenleaf, Ph.D. 
Columbia University, 1955 


The Selden patent suit (1903-1911) was the outgrowth of 
an attempt to monopolize the automobile industry soon 
after its emergence in the United States. It had a double 
character. The struggle in the courts involved freedom of 
access to the technology of the modern automobile. The 
war in the industry was waged over unhampered entry into 
the trade, and the right to manufacture and market 





automobiles without paying tribute to an allegedly basic 
patent. 

In 1879 George B. Selden, a patent attorney of Rochester, 
New York, filed an application for a combination patent on 
the gasoline automobile. During a sojourn of more than 
sixteen years in the Patent Office, the application was 
amended at regular intervals. Selden took advantage of the 
law to delay his grant until the rise of the motor car in- 
dustry endowed his claims with commercial possibilities. 
The patent, issued November 5, 1895, ran for seventeen 
years. 

In 1899 Selden assigned his rights to the Electric Vehi- 
cle Company, an alliance of the Pope Manufacturing Com- 
pany and the Whitney-Ryan traction syndicate. The Whit- 
ney group assumed control of the patent and demanded 
royalties from all manufacturers and importers of gaso- 
line vehicies, asserting that no machine could be made, 
sold, or used with a Selden license. This move aroused 
the opposition of auto builders, who in 1900 combined to 
fight the Selden claims. The independent unit collapsed in 
1902. Shortly afterward, the leading independent, Alexan- 
der Winton, settled an infringement suit brought against 
him by the patent-holders in 1900. 

The settlement was not a complete victory for the Sel- 
den interests. In 1902-03 a number of unlicensed manufac- 
turers negotiated a compromise which gave them absolute 
control of the Selden patent in exchange for acknowledging 
its validity. This group organized the Association of 
Licensed Automobile Manufacturers and proceeded to use 
the patent as a device for restricting competition. By 
denying licenses, the A.L.A.M, sought to drive manufac- 
turers from the field and appropriate the profits of the 
trade for a favored few. 

In the summer of 1903 the newly organized Ford Motor 
Company openly defied the A.L.A.M. The latter retaliated 
with an infringement suit filed against Ford on October 22, 
1903. Of the four additional actions which followed, two 
involved Ford and the others named makers or importers 
of foreign cars as defendants. The proceedings in the trial 
court lasted more than five years. 

The drive of the A.L.A.M. to dominate the industry was 
blunted by Henry Ford’s tenacious resistance, which kept 
the industry open to unlicensed makers. Meanwhile, sharp 
skirmishes broke out along a wide front, leading to a trade 
war that split the industry into two camps. The Ford 
Motor Company assumed the leadership of the unlicensed 
forces. 

The decision of the District Court, rendered on Septem- 
ber 15, 1909, held that Ford and the other defendants in- 
fringed. As a result, most of the larger independents de- 
fected to the A.L.A.M., which now welcomed them as 
sources of revenue. Ford carried the case on appeal. On 
January 9, 1911, the decision of the lower court was re- 
versed. While the patent was still held good, its scope was 
severely restricted to cover only the specific structure 
described by Selden. The decision formally established 
free competition in the automobile business. 

Among the concomitants or results of the Selden patent 
suit were the inception of the trade association movement 
and technical standardization in the motor vehicle industry; 
the initial accretion of the Ford legend; reforms in proce- 
dures governing patent litigation; and an industry-wide 
patents cross-licensing agreement. 
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MAJOR GENERAL EARL VAN DORN 
(Publication No. 12,970) 


Robert George Hartje, Ph.D. 
Vanderbilt University, 1955 


Supervisor: Professor Herbert Weaver 


This dissertation was conceived in the belief that a 
study of military figures of secondary importance such as 
Earl Van Dorn will shed considerable light on the cam- 
paigns in the West during the Civil War. In any effort for 
a better understanding of certain phases of Confederate 
activity in Texas, Arkansas, Mississippi, and Tennessee 
during the first two years of the war Van Dorn’s tempera- 
ment, ability, and personality must be considered. A study 
of the man reveals certain shortcomings and weaknesses 
of character that were strong factors in determining the 
outcome of the war in the West. 

Van Dorn went from his Mississippi home to West Point 
where he finished low in the class of 1842. His early mili- 
tary service took him to Mexico and Texas where he gained 
numerous citations for exceptional bravery. With the Sec- 


ond Cavalry on the Texas border he established a reputation | 


as an Indian fighter by twice defeating the Comanches. 

When Mississippi left the Union in 1861, Van Dorn of- 
fered his services to his native state. After rising rapidly 
to command of the militia, he resigned and volunteered 
his services to the Confederacy. Commissioned as a colo- 
nel, he was dispatched to Texas where his work in round- 
ing up Union sympathizers further enhanced his military 
reputation and led to his promotion to major general. 

But Van Dorn, like many of his contemporaries, became 
a victim of a too-rapidly expanding army. The responsi- 
bilities of high command were often frustrating to him, and 
finally brought failure on the field of battle. Transferred 
from Texas to Virginia, Van Dorn, hot-headed and egotisti- 
cal, became embroiled in disputes regarding rank when he 
did not receive a command in the East which he felt was 
commensurate with his own estimate of himself. Early in 
1862 he eagerly accepted command of the newly-created 
Trans-Mississippi Department. Here he missed his great 
opportunity. At Pea Ridge he failed in an attempt to drive 
from Arkansas an outnumbered Union army by using a plan 
well-conceived but poorly executed by his relatively 
unseasoned troops. 

After a successful defense of Vicksburg in the summer 
of 1862 Van Dorn was given one other chance with a large 
command. At Corinth in October, 1862, his abilities again 
proved inadequate to the task at hand, and in one of the 
bloodiest engagements in the West, he was out-generaled 
and defeated. His military reputation blighted, he was rel- 
egated to commands of minor cavalry units. 

Van Dorn worked hard as a vacalry commander during 
late 1862 and early 1863, and thus removed part of the 
stigma that had been attached to his name. His raid on 
Grant’s supply base at Holly Springs, a highlight of Con- 
federate success in late 1862, seemed to indicate that he 
was at last in his proper sphere of command. Transferred 
to Tennessee, he constantly pushed cavalry forays against 
the enemy until his death in May, 1863. One success of 
note in Tennessee was his defeat of a Federal force at 
Thompson’s Station in March. 

Van Dorn was not a great general. He possessed cour- 
age, energy, and vision, but he was unable to apply his 





knowledge of tactics and strategy to combat situations. 
His battle plans were often well-conceived and his overall 
objectives good, but he was unable to master the minute 
details necessary to the success of a big operation. Given 
opportunities for the gaining of the glory he so fervently 
sought all his life, he constantly failed because of these 
weaknesses. 330 pages. $4.13. Mic 55-228 


THE MUSCLE SHOALS CONTROVERSY, 
1920-1932: PUBLIC POLICY IN THE MAKING 


(Publication No. 12,971) 


Preston J. Hubbard, Ph.D. 
Vanderbilt University, 1955 


Supervisor: Dr. Dewey W. Grantham, Jr. 


The creation of the Tennessee Valley Authority in 1933 
marked a decisive turning point in an important phase of 
American public policy. This study attempts to ascertain 
the political origins of the Tennessee Valley Authority 
through an investigation of the struggle for the control of 
Muscle Shoals from 1920 to 1932. 

The Muscle Shoals controversy resulted from an at- 
tempt by the federal government to salvage its wartime 
investment in nitrate plants at Muscle Shoals, Alabama. 
The National Defense Act of 1916 had provided that the 
plants were to be used by the government in peacetime for 
the production of nitrates for fertilizer and national defense. 
When the Wilson administration attempted to carry out this 
mandate in the post-war period, the plan became enmeshed 
in a dispute over public versus private operation of the 
plants. 

The central theme of the controversy soon shifted from 
fertilizer to water power. The nitrate plants had been lo- 
cated at Muscle Shoals because of the potential water 
power there, and when the war ended, construction of a 
hugh hydroelectric dam at Muscle Shoals had begun. The 
possession by the government of this dam was important 
from the standpoint of both time and place. The dam itself 
was the key to the water-power resources of a great river 
system, and the decade following the World War was a 
period of rapid expansion in the electrical power industry 
— a development which created complicated interstate 
power problems. Since the principal factors in the power 
issue were also involved in the Muscle Shoals controversy, 
that project became one of the most important battle- 
grounds of the power fight. 

During the first years of the controversy, the principal 
issue involved was the application of the Federal Water 
Power Act, primarily in connection with efforts of private 
parties to acquire control of Muscle Shoals. Proposals 
presented by Henry Ford and by the American Cyanamid 
Company for the production of nitrates and for further 
development of Muscle Shoals attempted to circumvent the 
regulatory features of the Federal Water Power Act, but 
a combine of power companies proposed to lease the 
project under the provisions of that act. Before the strug- 
gle between the private contenders could be brought to 
a decisive conclusion, however, the advocates of public 
power, led by Senator George W. Norris, emerged as the 
most powerful group in the controversy. The Norris plan 
contemplated not only the public operation of Muscle 
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Shoals and the public distribution and sale of the power 
generated there, but provided for a multiple-purpose de- 
velopment of the entire river system as well. In the end, 
therefore, the Muscle Shoals controversy involved regional 
planning as well as national power policies. 

Supporters of the Norris plan for Muscle Shoals were 
greatly strengthened by the economic depression which 
began in 1929 and by the investigations of the power indus- 
try by the Federal Trade Commission. Although the de- 
pression was the key issue in the election of 1932, it was 
clear that the landslide victory for Franklin D. Roosevelt 
and the Democratic party meant victory for the Norris 
plan for development of the Tennessee River. 

Although the Muscle Shoals controversy appeared to be 
relatively unimportant when it began, it eventually de- 
veloped into one of the most significant political disputes 
of recent times. This controversy held important implica- 
tions for the future, for if the experiment in the Tennessee 
Valley were successful, it would constitute a powerful ar- 
gument for the similar development of other river valleys 
in this country and abroad. 

558 pages. $6.98. MicA 55-1827 


THE INTERNAL REVENUES OF 
COLONIAL MARYLAND 


(Publication No. 12,835) 


John Allen Kinnaman, Ph.D. 
Indiana University, 1955 


This dissertation is intended to be only a descriptive 
survey of the financial system of colonial Maryland. 
Throughout most of the period the taxables included all 
white males over sixteen, both free and indentured, as well 
as all Negro slaves over sixteen, both men and women. 
The customary means of levying the needed revenues was 
by a poll tax assessed proportionately upon the taxables of 
the palatinate annually or sometimes biannually. Until the 
first decade of the royal government, the levies were 
stated in terms of tobacco. Although tobacco as legal ten- 
der was never dispensed with entirely, the eighteenth cen- 
tury saw the increasing use of sterling and paper currency 
in the financing of the colonial government. Nevertheless, 
a part of the annual levy was always stated in terms of 
tobacco and collected in that commodity. 

Probably the identifying characteristic of the Maryland 
tax system was its very efficiency; while colonists in other 
provinces were easily avoiding the payment of annual lev- 
ies, the Maryland evader found it increasingly difficult to 
escape assessment. There is little indication that the tax 
burden on the Maryland colonists was excessive. Although 
a constant sum was drained out of the colony annually to 
pay quit rents and other dues to the proprietor, the prov- 
ince developed along with its sister enterprises — although 
at a somewhat slower rate. 

The main expenditures of the government were paying 
the charges of the sessions of the general assembly, the 
costs of the council and various clerks, defense expendi- 
tures, and a small amount devoted to poor relief. While 
there are indications that at certain times there was 
considerable public complaint about the amount of the 
public levies — especially in 1675 and 1676 — and about the 





inequities of the poll tax method of assessment whereby 
each taxable paid a proportionate share of the levy, the 
agrarian nature of the colonial economy substantiates the 
proposition that the taxation method was neither unfair nor 
the amounts levied excessive. 

All of the officers of the province, except the governor 
and the attorney-general, were paid by fees. These fees 
were regulated by a comprehensive act of the general as- 
sembly in 1676, but prior to this legislation there had been 
regulation of fees by proclamation of the proprietor and by 
special act of the general assembly, usually relating to one 
specific officer. At various times during the remainder of 
the colonial period further regulation of fees was provided 
by the general assembly. Although there are distinct ex- 
ceptions, and one period in particular where regulation 
was done by proprietarial proclamation, the usual proce- 
dure was to increase the control of the general assemblies 
overfees and to reduce the amounts due to each officer for 
a service. There was a continual expansior of the number 
of officers’ fees regulated by act of the geneiral assembly. 
While there was much complaint about the excessiveness 
and irregularity of the fees demanded by the officers, there 
is little indication that the amount of the fees charged hin- 
dered the growth and development of the province. 

The Maryland system seems to have been an equitable 
one, without any particularly excessive features, and while 
the population gave vent through the lower house of the 
assembly to considerable criticism, during the periods of 
assembly domination or enlarged powers, the general 
nature of the government was not altered. Possibly this 
statement is the best indication of its efficiency and ef- 
fectiveness. 600 pages. $7.50. MicA 55-1828 


THE NEW YORK EXPRESS: 
VOICE OF OPPOSITION 


(Publication No. 12,065) 


Russell Harding McClain, Ph.D. 
Columbia University, 1955 


James and Erastus Brooks — editors of the New York 
Express ~ were men of considerable achievement. They 
became well-known New York editors, writers, politicians, 
lecturers, orators and world-travelers. They made their 
paper a widely discussed New York journal though its cir- 
culation did not exceed 20,000. James added another 
achievement — railroad builder. 

The Express was typical of the partisan political press 
of the 1830’s and remained in this category through many 
journalistic revolutions. Dominated by its editors it did 
not become the political power of their dreams but was a 
classic of criticism, opposition and malediction; its politi 
cal influence would have been greater had the Brookses 
more frequently backed winning parties. They supported 
only three national administrations — those of William 
Henry Harrison, Taylor-Fillmore and Johnson ~ and con- 
demned other Presidents from Van Buren to Hayes. 
Staunchly Whig 1832-1852, the paper deviated to Nativism, 
then Constitutional-Unionism and after 1862 was rabidly 
Democratic. 

The Brookses enjoyed modest success in politics, where 
their interest centered, but elsewhere they made their 
mark broad and deep. Capable editors and writers they. 
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were also innovators in journalism and publishing. Charter 
members of Associated Press they assisted in its meta- 
morphosis from the Harbor News Association and were 
enthusiastic promoters in its early years. Writing news- 
letters was a Brooks specialty; they sent hundreds from 
Washington and various American localities, from England 
and Europe. James Brooks’ letters describing a world 
tour attained book publication. Erastus was the Express 
Washington correspondent; Perley Poore called him the 
ablest of Washington newsmen. 

Other innovations included making the Express the first 
eight-page daily and first blanket-size newspaper to sell 
for two cents. Improvements and new inventions in print- 
ing were eagerly sought. The finest of Express buildings, 
modern in every detail, opened in Park Row in 1872, was 
the forerunner of a series of plants thatwereto make Park 
Row synonymous with publishing. James Brooks’ suggestion 
to President Polk that speeches be sent in advance and re- 
leased by telegraph, though not adopted at the time, has 
become standard procedure. The Express scored numerous 
scoops by news boat, pony express, telegraph and letter. 

As politicians the Brookses often held center stage. 
Erastus carved a niche as Native American leader in New 
York, rising to gubernatorial candidate in 1856. James 
was a Congressman and noted political orator. He sup- 
ported Zachary Taylor’s “no-action” plan to admit free 
California and New Mexico when ready for statehood and 
allow future states to decide for themselves about slavery. 
Later he became an ardent champion of the Compromise of 
1850. Democratic Congressman from 1862 he bitterly as- 
sailed Lincoln and Republican radicalism. The Express 
unanimously seconded and extended the political views of 
its editors. 

James Brooks dreamed of a Pacific railroad from his 
youth, promoted the idea in the Express when it was be- 
lieved fantastic and peddled its bonds when none had the 
faith to buy. Appointed government director of Union 
Pacific he believed his claim to fame would be his connec- 
tion with “that link of rail from ocean to ocean.” Pride 
turned to bitterness, he was accused of misconduct and 
suffered the disgrace of Credit Mobilier. 

James Brooks’ death removed its principal support and 
the Express declined rapidly despite efforts of Erastus and 
James’ son, James Wilton. In 1877 John Kelly gained con- 
trol and made the paper a Tammany organ. Cyrus West 
Field merged the Express with his Mail in 1882, forming 
New York Mail and Express. Later mergers produced the 
present-day New York World-Telegram and Sun - Mail 
and Express and Telegram 1924, Telegram and World 1931, 
World-Telegram and Sun 1950. 

460. pages. $5.75. Mic 55-229 












































A TYPOLOGY OF CHURCH ATTITUDES TOWARDS 
THE STATE WITH SPECIAL REFERENCE TO THE 
GERMAN CHURCH CONTROVERSY, 1933-1945 


(Publication No. 12,299) 
Otto Friedrich August Meinardus, Ph.D. 
Boston University School of Theology, 1955 


For abstract see Religion 
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UNITED STATES, 1774-1801 


(Publication No. 12,459) 


Simon Noveck, Ph.D. 
Columbia University, 1955 


For abstract see Political Science, General 
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JEREMIAH WADSWORTH: 
FEDERALIST ENTREPRENEUR 


(Publication No. 12,464) 


John David Ronalds Platt, Ph.D. 
Columbia University, 1955 


When Jeremiah Wadsworth arrived in Europe in 1783, 
with 250,000 dollars of the firm of Wadsworth and Church 
at his disposal, the former commissary general of the 
revolutionary army and agent of the French army and ma- 
rine was at the peak of his business career. He planned 
while abroad to complete whatever arrangements might be 
needed to put the firm at the head of the Atlantic trading 
community. When a year later he departed from Ireland, 
bound for his home in Hartford, his illusions had been 
shattered and the future had become uncertain. A great 
depression had becalmed the American trade, and opportu- 
nity had all but disappeared. He had tied up his ready cap- 
ital in huge inventories and his agents in Philadelphia, New 
York, and Hartford had made sales for which payment was 
not forthcoming. 

Wadsworth’s first move was to retrench. Sales were 
suspended. The firm’s accounts were put in order and 
debts were called in. The colonel journeyed to New York 
and Philadelphia to check his investments in marine insur- 
ance and the Bank of North America and the Bank of New 
York. His survey was not encouraging. Consequently, he 
and Church ended their profitable association. For a while 
Wadsworth even considered the prospect of retirement to 
his farm in Hartford’s West Division. In the end, he re- 
turned to trade. 

For three years more Wadsworth struggled against the 
downward trend in business. He revived his shipping and 
dispatched cargoes to the West Indies, the Carolinas, New 
York, Philadelphia, France, England, and Ireland. But only 
in the last named country was business consistently good, 
for the flaxseed and potash of Connecticut was always in 
demand for the factories and bleacheries of Ireland. The 
trade laws of England and France kept him out of the At- 
lantic ports of both countries. He discovered too that there 
was virtually no market in other American states for the 
merchandise of the northeast. He was vexed when domes- 
tic tariffs killed his carriage trade and even made imports 
bound for Connecticut through the port of New York unprof- 
itable. Before this initiation to the hard facts, Wadsworth 
had believed that the prerogatives of Congress under the 
Articles of Confederation precluded state regulation of the 
commerce of America. 

As the commerce of the nation declined, Wadsworth’s 
assets kept pace. Ultimately his income was reduced to 
dividends received from his bank stock. This last source 
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of profit was also threatened when he was forced to meet 
obligations on investments that had failed. 

Soon the colonel began to champion a change in the gov- 
ernment of the United States. Where earlier in the decade 
he had stood aloof from governmental associations of any 
description, he had by 1786 entered vigorously into state 
politics. As an increasing number of people in Connecticut 
came to share his opinions, his influence grew strong. 
This trend was culminated when in 1787 he helped gain the 
backing of Connecticut for the movement to reconstitute the 
federal government. He was elected to Congress late in 
1787 and for the eight years of his incumbency participated 
in the deliberations of the government he had worked so 
hard to bring into being. 

Jeremiah Wadsworth: Federalist Entrepreneur is a 
study of the experiences during the Confederation of a 
principal figure of the entrepreneurial class which arose 
with the war. It is based almost exclusively on previously 
unused sources. In it Wadsworth’s essentially constructive 
impulses are emphasized. They were the impulses of a 
man who strove to build upon the potentialities he per- 
ceived in his Country and himself. 

247 pages. $3.09. Mic 55-230 





THE ROLE OF THE ITALIAN PARLIAMENT 
DURING WORLD WAR I 


(Publication No. 12,467) 


Salvatore Maximilian Saladino, Ph.D. 
Columbia University, 1955 


Italy entered the first World War after ten months of 
neutrality. The Government that decided on intervention 
was led by Antonio Salandra, and had come into office 
shortly before the outbreak of the conflict in Europe. It 
succeeded a Ministry headed by Giovanni Giolitti, who for 
ten years had been the arbiter of Italy’s parliamentary life. 
The general opinion in the country was that after a brief 
absence, Giolitti would return to the Government. The 
European War altered this expectation and made possible 
Salandra’s retention of power. 

Toward the end of 1914 Salandra’s Government became 
convinced that Italy’s territorial aspirations made inter- 
vention on the side of the Entente necessary. But the ma- 
jority in Parliament supported Giolitti, who felt that Italy’s 
interests could best be safeguarded by continued neutrality. 
When, in the spring of 1915, the Government committed 
Italy to the Entente, the neutralists in the country rallied 
around the Giolittian majority in Parliament and tried to 
void Salandra’s decision. The interventionists threatened: 
“Either war without or war within.” The King sided with 
the Government, and Parliament’s opposition was silenced. 
But the months of debate on the desirability of war had 
created a division in the country which was to be one of 
the chief causes for Parliament’s difficulties throughout 
the war period. 

Contrary to the interventionists’ expectation, Italy’s 
entry into the war did not immediately decide the conflict 
in favor of the Allies. The resulting disappointment helped 
revive the debate over the wisdom of intervention. The 
neutralists insisted that their opposition to war had been 
vindicated. The interventionists replied by asserting that 





their opponents were unpatriotic and that Parliament, cen- 
ter of neutralist power, must be excluded from the conduct 
of the war. Salandra’s Government was unable to prevent 
the division in the country from becoming permanent, and 
it was voted out of power in 1916. 

A National Union Ministry was formed. It tried to end 
the divisions in Parliament and the country by offering 
posts to all parties. Instead of being a fusion of the ener- 
gies of a united nation, the National Ministry became a col- 
lection of discordant elements. The return of Giolittian 
influence in the Government divided the interventionist 
camp, the extremists insisting that reconciliation with the 
neutralists was impossible. Parliament was vilified as a 
nest of traitors; the country’s foreign and military poli- 
cies were brought into question; and the Government was 
accused of incapacity and weakness. A military defeat at 
Caporetto toward the end of 1917 endangered Italy’s very 
existence. 

Disaster in battle helped rally all parties to the war. 
The Government which came to power at the time of Capo- 
retto repeated its predecessor’s efforts toward national 
unity and experienced the same results. The divisions in 
the country reappeared as soon as the military threat di- 
minished. The neutralists and some discouraged interven- 
tionists attributed the defeat to military ineptness and to 
Parliament’s failure to control the Government. The more 
determined war parties evoked the specter of a neutralist 
resurgence in Parliament and pointed to the Giolittian 
origins of several members of the Government. But fear 
of the neutralist strength in Parliament could no longer 
keep the heterogeneous coalition of war parties united nor 
hide the fact that there was profound disagreement in the 
interventionist camp over the issue of war aims. At the 
end of the war Italy was divided probably as never before 
Since unification, and its parliamentary institution had been 
undermined to a degree which in part explains the failure 
of parliamentary government in the post-war period. 

411 pages. $5.14. Mic 55-231 


A CONCEPT OF LIBERTY 
(Publication No. 13,188) 


John Edward Selby, Ph.D. 
Brown University, 1955 


This thesis is a study of the Americans’ knowledge and 
use of history in the years between 1760 and 1789. It at- 
tempts to show that their historiography defined the idea of 
liberty which they demanded of Great Britain and which 
they hoped to preserve under the federal Constitution. 

The Americans believed in a providential interpretation 
of history. The design in history was the advancement of 
human happiness, of which the greatest manifestation was 
liberty. A common Calvinistic background reinforced this 
view among most colonists; even the deists could agree. 

It was generally thought that if a society practiced virtue, 
Heaven would reward it with happiness and vice versa. The 
primary function of government was to encourage virtue by 
guaranteeing life, liberty, and property to the citizens. It 
is shown that these rights were synonymous to the colo- 


nists. 
The colonial Americans were the forerunners of the 
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Whig Historians of the nineteenth century. The colonists 
believed that Englishmen were the Elect, who were to pre- 
serve God’s sacred gift of liberty. Providence had led 
England to regain the lost liberty of the Saxon state of 
nature; the climax was in 1689. Thus until the very end in 
1776 American nationalism was centered upon Great Brit- 
ain because to be Englishmen meant, in contrast to the rest 
of the world, to be free. Unfortunately for the Empire, the 
colonists conceived of the prized British constitution in 
seventeenth century terms (as Montesquieu described it) 
and could not understand the acquisition of new power by 
the House of Commons. And when it became evident from 
the repetition of warning signs, of which history had cau- 
tioned them, that Britain was corrupted, they realized that 
British liberty could only be preserved apart from Britain. 
The Tories objected that Britain alone could defend liberty 
and that America owed its prosperity solely to the mother 
country. The Patriots had always regarded America as 
the foundation of imperial wealth and felt certain that it 
could readily protect freedom. 

America became the Chosen Land. During the Revolu- 
tion the design of Providence was continued, and the cause 
of liberty won. Then the Americans set about reestablish- 
ing the happiness they had once enjoyed with Britain. A 
dispute arose over the proposed Constitution, but only the 





question of size separated the contestants. The Federal- 
ists wished to restore the imperial system as much as 
possible, and the Anti-Federalists wanted to reassert the 
former power of the provincial assemblies. On all other 
points both sides agreed and especially that liberty must 
be preserved. 

Thus the Patriots fought in 1776 to preserve the liberty 
which their ancestors had bequeathed to them. Their aim 
was human happiness, very similar to the goal of the 
Prophets of Progress. Both accepted a similar interpre- 
tation of history, the advance of reason to overcome the 
ignorance of the Dark Ages. And both declared that the 
purpose of history was to teach man the correct use of his 
reason. The great difference was that the Americans con- 
sidered the Protestant Reformation to be the most import- 
ant single advance of human reason. While the Philoso- 
phes were generally anti-religious, the Americans felt that 
contemporary intellectual progress clarified the true 
teachings of Christianity. Accordingly the saying that the 





.eighteenth century philosophers sought to bring heaven to 


earth may be more correctly applied to the Americans, 
who in the opinion of themselves and of the world, were 
actually living in the Heavenly City. 

208 pages. $2.60. MicA 55-1830 
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FASHIONABLE PLATONISM IN 
CAROLINE POETRY 


(Publication No. 12,537) 


Catherine Ann Ackerman, Ph.D. 
University of Michigan, 1955 


In 1632/33, Henrietta Maria, the French wife of 
Charles I, introduced a cult of Platonic love to the English 
court, and it is chiefly because of her influence that 
précieux Platonism came into vogue in Caroline literature. 
The purpose of this study is to try to determine as exactly 
- as possible the nature of the impact of the court cult on 
Caroline lyric poetry. 

The first three chapters are devoted to preliminaries. 
In Chapter I, which covers the background of fashionable 
Platonism, the chief literary monuments of the several 
stages through which the concept of Platonic love passed 
are commented on briefly. Chapter II attempts to deter- 
mine the meaning of “Platonic love” for Henrietta Maria 
and her court, and to catalogue the most important Pla- 
tonic tenets, Chapter III is devoted to a study of fashion- 
able Platonism in John Donne, in an effort to determine the 
nature of his contribution to the seventeenth-century Pla- 
tonic vogue, 

The findings that emerge in the succeeding chapters 
are as follows. A significant body of Caroline lyric poetry 
bears the impress of fashionable Platonism. The most 
noticeable effect of the Platonic vogue was to stimulate an 








argument among poets as to whether Platonic love was to 
be endorsed or rejected, with the two bands emerging 
rather evenly matched as regards numbers. The most 
thorough-going Platonic was Lord Herbert of Cherbury, 
closely followed by William Habington and Katherine 
Philips. Others who treat Platonic love sympathetically 
in One or more poems are the Caroline poets George 
Daniel, Henry Vaughan, Thomas Stanley, John Hall, Aure- 
lian Townshend, Owen Felltham, Sir John Suckling, and 
Thomas Beedome, and as Restoration carry-overs, Philip 
Ayres and Sir Charles Sedley. The Anti-Platonics counted 
in their ranks Sir Robert Aytoun, Sir John Suckling, George 
Daniel, William Cartwright, Thomas Stanley, Abraham 
Cowley, John Cleveland, Nicholas Hookes, and Alexander 
Brome. Some Anti-Platonics oppose Platonic love on the 
grounds that love must encompass both sense and soul; 
others prefer sense to soul. 

Of more far-reaching significance for literature was a 
subsidiary effect of the Platonic vogue in the form of a 
carry-over of some of the tenets of Platonic love to a love 
that does not exclude the senses. Beauty was once more 
eulogized with the choicest superlatives. Imagery having 
to do with the soul became extremely popular. The poets 
who wrote this Court-Platonic poetry make no ostensible 
commitment to Platonic love. The spirituality of the Pla- 
tonic relationship is retained only in the chastity which 
is usually ascribed to the mistress and in the influence 
which she asserts over her adoring lover. Some influence 
of the Court-Platonic style can be detected in the work 
of every poet closely connected with the court and from 
them the style spread to others. So pronounced is this 
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Court-Platonic manner that it gives toCaroline lyric poetry 


a dominant tone of courtly gallantry. 
244 pages. $3.05. MicA 55-1831 


MARK TWAIN: A STUDY IN NOSTALGIA 
(Publication No. 12,824) 


James Melville Cox, Ph.D. 
Indiana University, 1955 


The fundamental dichotomy in Twain’s artistic vision 
resulted from the conflict between his intellectual commit- 
ment to technological progress and his deep emotional 
attachment to his personal past: intellectually, he was 
constantly escaping the past; emotionally, forever return- 
ing toit. The sweeping changes wrought by scientific 
progress unmoored the Gilded Age from the moral and 
emotional anchors of tradition. For Mark Twain, who 
believed that personal experience was the foundation of 
culture and personality, such an escape from the past 
constituted a depressing self-annihilation. His two great 
American experiences, piloting and mining, were thrown 
into a premature antiquity of their own. Caught in the 
consequences of perpetual change, Twain felt strangely old 
as he surveyed his past. Roughing It and Old Times on the 
Mississippi constantly reflect this sense of age. 

The tradition of deadpan humor which Twain inherited 
was the perfect vehicle for expressing the pathetic dimen- 
sion of the irretrievable past that he recalled across the 
gulf of time. He posed as the old man searching among 
his memories; incidents in the present served as stimuli, 
provoking his voyages over the uncharted seas of recollec- 
tion. The present was, therefore, not a result of the past, 
but a distortion of it; and the secret source of his humor 
was sorrow instead of joy, pathos instead of wit. 

Against the world of ceaseless flux, Twain balanced his 
idyl of eternal boyhood, a dream of the past both innocent 
and serene. Tom Sawyer and Huckleberry Finn were vari- 
ant projections of this idyl. Tom is the exponent of prog- 
ress; his boyish rugged individualism makes him socially 
acceptable; Huck is the true outcast, the fugitive who re- 
jects the world of time and progress for the timeless wil- 
derness. At the center of Twain’s American idyl, however, 
lay the terror of the vast, vacant river; he described this 
terror in Life on the Mississippi. More important, there 
‘was a corrosive racial guilt at the center of Twain’s 
American dream of innocence, a guilt which is embodied 
in the figures of Injun Joe, Jim, Roxana, and Tom Dris- 
coll, and which receives its most coherent expression in 
Pudd’nhead Wilson. After completing that book, Twain 
abandoned his American paradise and turned to the chaste 
life of Joan of Arc for his image of innocence. 

Even before he wrote Pudd’nhead Wilson, however, 
Twain had envisioned the American apostle of progress 
destroying the dream of the past. Hank Morgan’s mission 
in A Connecticut Yankee is motivated by his desire to ex- 
punge the slavery he discovers in the Arthurian idyl; but 
in his attempt to remake the past, he destroys not only the 
idyl, but also his gadget universe, and he wakes up ina 
nightmare world, where present and past confusedly inter- 
mingle. 

In Joan of Arc and The Mysterious Stranger, Twain 






































located true innocence not in America but Europe. Joan’s 
white innocence is the mask of death; Philip Traum’s is 
the amorality of childhood and is ironically an empty 
dream. Guilt was the reality in the garden; innocence, the 
illusion. 344 pages. $4.30. Mic 55-232 


THREE SIGNIFICANT DRAMATISTS AND THEIR 
RELATION TO THE MORAL DECADENCE OF 
JACOBEAN AND CAROLINE DRAMA: A STUDY 
IN GEORGE CHAPMAN, JOHN FORD, AND 
JOHN WEBSTER 


(Publication No. 13,171) 


Leonard Goldstein, Ph.D. 
Brown University, 1955 


The inadequacy of previous critical commentary on 
moral decadence in Jacobean and Caroline drama consists 
primarily in assuming that moral values are static, that 
they have, in fact, no history, and that the same values 
apply to and operate within different social groups, audi- 
ences as well as writers, at the same time. The purpose 
of this study is to establish the nature of moral decadence 
in early seventeenth century drama with particular refer- 
ence to George Chapman, John Ford, and John Webster. 

The Courtly Love conventions of the late feudal nobility, 
which are the literary antecedents of Jacobean and Caro- 
line dramatic Platonic Love, are shown to be a social 
neurosis in literary guise, while, in contrast, the moral 
attitudes of the rising middle class originate in and are 
conditioned by the needs of the family. The conflict of the 
moral values of the opposing nobility and middle class and 
the manner in which the two differing types of values 
affected each other is demonstrated in an analysis of 
Chaucer and Donne. 

It is under conditions of growing conflict between the 
Court and the Puritans in the early seventeenth century 
that the decadence of the former reaches full maturity. 
Unable to integrate itself into the developing industrial 
economy, the Court stagnated; what remained of its posi- 
tion and function in society was maintained only by para- 
sitic attachment to the new institutions. The deterioration 
of the Court is reflected in a range of ideas and attitudes 
which are shown to be decadent. The expression of this 
decadence varies to the degree that the dramatists tran- 
scend their natal social group. Different aspects of the 
decadent process are treated by the dramatists with dif- 
fering depths of perception and with poetic expression that 
varies in emotional intensity. The notion that a direct 
correlation between social or economic conditions to cul- 
tural and literary products exists is shown to be naive. 

While Webster is preoccupied, on the one hand, with 
descriptions of decadence, and with expression of despair 
on the other, Chapman and Ford attempt to rationalize the 
observed moral decadence of the Court through Platonic 
Love, a theory of the elite, Stoicism, and Burtonian psy- 
chology. It is the pervading pessimism of these drama- 
tists which links them together as ideologues of the Court. 
Although each starts from a position of criticism, his 
ultimate position is one which gives the stamp of approval 
to the status quo with all the dilemmas previously pointed 
up in their plays. The analysis demonstrates that the 
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objective function of these coterie plays lies in the hope of 
blunting the growing militancy of the Puritan democrats. 

Returning from the particular analysis presented to the 
significance of the method employed, it is concluded that 
an understanding of the general social process of the period 
under discussion and the observing within such process of 
the different and varying values, and of the social groups 
giving expression to these values in their motion and inter- 
dependence, represents one of the prerequisites for the 
analysis of literary problems. Through relating in this 
study significant moral values asserted or deprecated and 
significant judgements rendered to the changing contempo- 
rary reality, so that their very contradictions now assume 
a meaning beyond the static opposition of moral absolutes, 
it seems possible to gain an understanding not only of spe- 
cific literary problems, but also an understanding of the 
meaning and function of literature. 

223 pages $2.79. Mic 55-233 


MASTER-SERVANT RELATIONS IN TUDOR 
AND EARLY STUART LITERATURE: WITH 
SPECIAL REFERENCE TO THE DRAMA OF 
SHAKESPEARE AND HIS CONTEMPORARIES 


(Publication No. 12,440) 


Frank Lawrence Hoskins, Jr., Ph.D. 
Columbia University, 1955 


The purpose of this study is to show that the literature 
of Tudor and early Stuart England reflects to a remarkable 
degree pronounced social changes of the period. Since the 
drama of this era depicts contemporary behavior more 
vividly and dynamically than any other literary genre, the 
study refers especially to plays, all types of which contain 
specific comment on the social situation. 

The first chapter describes domestic service in the 
complex feudal dispensation. Since men accepted the con- 
cept of fealty to superiors, domestic service even of the 
most menial nature was not regarded as degrading. In de- 
scending the scale of rank in medieval society we find 
more persons engaged in service; thus within a highly 
stratified, aristocratic society a complex, hierarchial 
world of domestic service existed. Extracts from house- 
hold books of the sixteenth century reveal that in at least 
a few great houses large feudal retinues persisted in the 
Tudor period. 

The second chapter describes the sixteenth-century 
weakening of the feudal social scheme, the loosening of 
traditional ties. Mercantilism, capitalism, and new em- 
phasis on individual enterprise incited men to defy old cus- 
toms. A spirit of independence affected human relations; 
men grew to despise domestic service, which became in- 
creasingly professional and menial. Paradoxically, while 
splendid feudal retinues decreased in number, Englishmen 
seeking prestige provided domestic employment for many 
restless and adventurous men, many of whom became do- 
mestics in order to improve their own social status. In- 
discriminate hiring of servants and immoral behavior of 
servingmen and ex-servingmen in the struggle to stay 
alive caused the servant class to lose prestige. The chap- 
ter includes non-dramatic social comment of Skelton, More, 
Brinklow, Lever, Gascoigne, Stubbes, and other 





contemporary writers as evidence of the social phenomena 
that disturbed a people in mid-passage between the medie- 
val and modern worlds. 

The third chapter considers Shakespeare’s dramatic 
treatment of both the old and the new master-servant rela- 
tions. In his development as a playwright Shakespeare 
showed increasing awareness of the social changes occur- 
ring in his day; his comments on various contemporary 
master and servant behavior vary from isolated instances 
in early comedy, chronicle history, and tragedy to more 
significant concern in Twelfth Night, Timon of Athens, 
Othello, King Lear, The Tempest, and other plays. 

The fourth chapter focuses on youthful servants, the 
page and the apprentice, considering first their traditional 
place in society and second the effect on them of sixteenth- 
century social change. Although the domestic slave of 
Latin comedy influenced Tudor and early Stuart playwrights 
in modelling their pages, delineation of the page of the 
drama often embodies contemporary social comment. As 
the popular craze for gentility cheapened the office of page, 
dramatists satirized the master and mistress of the 
lavishly-dressed but base-born and illiterate page. The 
apprentice, no child, rebelled against his unchanged menial 
status. The Prodigal Apprentice theme in the plays of 
London life reveals that indentured youth were affected by 
the general social turmoil of the time. 

The fifth chapter treats the ideal and disturbed master- 
servant relations as reflected in the non-Shakespearean 
drama of the period. Of major concern is the fatuous be- 
havior of the new gentry and the petty bourgeoisie vis-a- 
vis their servants. Equally important is the misalliance 
theme, there being considerable evidence in the drama, 
especially in the comedy of manners, that lower cli'ss men 
sought inordinately to marry above them in social station. 

The concluding chapter establishes the place of the 
Elizabethan servant in social history and the place of the 
servant of the Tudor and early Stuart drama in literary 
history. 294 pages. $3.68. MicA 55-1832 














THE IMPORTANCE OF THE COMIC TRADITION 
OF ENGLISH DRAMA IN THE INTERPRETATION 
OF MARLOWE’S DOCTOR FAUSTUS 


(Publication No. 9183) 


Charlotte Ruth Kesler, Ph.D. 
University of Missouri, 1954 





Supervisor: William Bracy 


The English dramatic tradition was deeply rooted in 
the Middle Ages. A significant facet of this tradition, the 
mingling of comedy with tragedy, derived from the medie- 
val concept of evil. This comedy of evil is important in 
the interpretation of Marlowe’s Faustus, a transitional 
drama which echoes the Middle Ages while it foreshadows 
the Renaissance. 

The heritage of Elizabethan drama is found in the philo- 
sophical concepts underlying medieval art. Fundamental 
were the concept of unity revealed analagously through 
comprehensive diversity, the sacramental viewpoint which 
led to allegorical thought and expression and the speculum 
concept of nature and history, the reality of universals, 
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including the belief that all is ultimately good, being cre- 
ated by God, and that evil is consequently only negative, a 
privation. 

The notion of evil as the absence of or the inversion of 
the good, rather than as a substance, resulted in the univer- 
sal mockery of evil in medieval art and religion. Its char- 
acteristic literary expression was epitomized in the Eng- 
lish mystery cycles, where evil was presented consistently 
in terms of comic counterpoint. Since evil has no reality, 
its purely negative manifestations are a temporal delusion. 
Therefore the confidence of the forces of evil subjects 
them to mockery. Also susceptible to mockery are the 
physical limitations of man, another aspect of evil priva- 
tion; hence physical humor, often obscene, was associated 
with devils. Evil was by nature an inversion of truth: its 
promises are false, its language irrelevant and irrational, 
its prowess a sham, and its physical appearance deceptive. 

The comedy of evil was adopted by the morality play, 
which originated, probably in England, in the 14th century. 
The natuie of the full-scope morality is exemplified only 
in the extant English examples. Continental so-called 
moralities do not have the distinguishing features: the rep- 
resentative protagonist, the microcosmic plot of the life 
cycle of man seen interms of the characterization, and the 
mingling of comic and serious elements. 

With the humanistic emphasis of the 15th century, 
drama became both more varied and more didactic. But 
the comedy of evil persisted in mysteries, moralities, 
farces, adaptations from the classics, translations, educa- 
tional plays, and tragedies. However, the separation of 
evil into the functions of the vice and the devil indicated 
the growth from the comedy to the irony of evil. The vice 
as man’s innate weakness was a subtler and more ironic 
demonstration of the negative example of evil. 

The Elizabethan tragedy represented the flowering of 
the native tradition. Shakespeare and his contemporaries 
retained the multiple unity, the habit of symbolic interpre- 
tation, and the comedy of evil. These roots of the many 
seeming incongruities of later dramas are still above the 
surface in Marlowe’s Faustus. In this play the comic epi- 
sodes are integrated into the unified structure for the 
overall purpose of the elucidation of the ironic theme. The 
analagous plotting achieves a multiple unity: the degenera- 
tion of the protagonist Faustus and the rise of Mephisto- 
pheles are set against the straight line of the low comic 
action. The irony of Faustus’ temporary immortality, of 
the base realization of his exalted anticipations, of the ap- 
parent reality of the temptations to which he succumbs, are 
substantiated only through the comic episodes; the anala- 
gous clowning and magic of Wagner and the clowns are 
necessary to express the tragically evil waste of potential 
good in the protagonist. All of Marlowe’s plays represent 
evil as the profound comic element in this life. But 
Faustus, at once closest to the morality form and to the 
Elizabethan tragic spirit, best reveals the continuity of the 
traditional comedy of evil. 

258 pages. $3.23. Mic 55-234 








JOHN CLEVELAND: HIS POETRY 
AND INFLUENCE 


(Publication No. 12,446) 


John Lansing Kimmey, Ph.D. 
Columbia University, 1955 


In the modern revival of seventeenth-century poets, 
scholars and critics have strangely neglected John Cleve- 
land. They have neither noted his impact upon his own age 
nor analyzed his influence upon later poets. This study is 
an evaluation of his work and its significance. 

His poetical career began in 1643 when he left Cam- 
bridge and went to Oxford in order to write pamphlets and 
poems in defense of Charles I. So successful were these 
in attacking the Puritans that he soon gained the reputation 
as the principal satirist for the King. Besides writing 
satire he also edited Pragmaticus, the leading Royalist 
newsbook in London from 1647 to 1660. Finally imprisoned 
in 1655 he was released the next year and took up residence 
at Gray’s Inn two years prior to his death, enjoying the 
glory sO many bitter days and witty satires had won for 
him. At least twenty-nine and possibly forty editions of 
his poetry appeared between 1647 and 1699. 

His first poems were parodies of metaphysical and 
Petrarchan poetry. In these he developed his burlesque 
method based on the farfetched wit of the epigram and the 
exaggerated situations of the Character. Although his po- 
litical verses used many of the same techniques, they were 
harsher, sharper, and more vigorous. He was the first 
party verse satirist in England and the first poet to exploit 
personal invective. While resembling the formal satirists 
of the Elizabethan period in aim, he differed from them in 
his emphasis on personal abuse, in his exclusive concern 
with politics, and in his explosive epigrammatic wit. Non- 
political as well as political satirists in the 1640’s and 
1650’s imitated him slavishly. During the Restoration 
Butler’s burlesque, Dryden’s satirical portraits, Oldham’s 
curses, and Marvell’s savage humor all were in debt to 
his work. 

His fame as a wit rested upon his “strong lines” com- 
posed of Civil war terminology, technical words, and ab- 
struse university diction. Accompanying this eccentric 
vocabulary was the rhetorical figure catachresis which 
wrenched word after word to shock, ridicule, and expose. 
In this way he influenced the wit of Benlowes, Marvell, and 
Vaughan as well as that of Samuel Austin and numerous 
versifiers of the 1650’s. Butler employed his unusual lan- 
guage and imagery in Hudibras, and Dryden could not re- 
sist imitating Cleveland’s conceits and word play in his 
early poetry. But with the decline in the popularity of the 
conceit, odd words, and farfetched wit after 1660 Cleve- 
land’s reputation faded until critics considered him a pun- 
ster rather than a poet. 

Although he was not so well known for his couplets as 
for his satire and wit, Cleveland suggested several metri- 
cal practices of Butler, Dryden, and Oldham. He taught 
Butler the art of comic rhyming, Dryden the use of poly- 
syllables and antithesis and swift movement for satire, and 
Oldham passionate directness. On the whole his couplets 
moved between the harshness of the Elizabethan satirists 
and the smoothness of the Restoration poets, exhibiting the 
monosyllables, the distorted accents, and the careless pat- 
terning of the former and the polysyllables, clear rhymes, 
and tightly knit half-line units of the latter. 
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Cleveland’s fall from favor after 1700 was due to the 
obscurity of his subject matter, his outmoded satire and 
wit, and his discordant cadences. Although various literary 
historians continued to extol him for his part in the Civil 
War, the critics censured him severely. Dr. Johnson 
spoke for the majority when he ridiculed the poet’s witty 
images, brash display of learning, and lack of profound 
thought. The nineteenth century found him an obscure fig- 
ure even to scholars and the twentieth an enigma to edi- 
tors and a whipping boy for critics. 

240 pages. $3.00. Mic 55-235 


THE PLAY-WITHIN-A-PLAY IN FRENCH 
DRAMATIC LITERATURE: DIFFERENT 
CONCEPTIONS OF THE THEATER 
DEFINED THROUGH THE STUDY 
OF A DRAMATIC TECHNIQUE 


(Publication No. 12,457) 


Robert James Nelson, Ph.D. 
Columbia University, 1955 


Hamlet has led many students of the theater to regard 
as uniquely English the configuration which is, rather 
uniquely dramatic: the play-within-a-play. Though this 
essay deals with the formula in French only, it does so not 
to stress a peculiarly French use, but to discover through 
it the dominant conceptions of the acknowledged masters 
of the French theater. 

A play-within-a-play is the impersonation of an event 
in dialogue and action within and not suspending the imper- 
sonation of an event in dialogue and action. Although the 
medieval theater offers many anticipations — e.g., inter- 
calcated farces — the formula does not clearly emerge 
until the Renaissance, when not only the meaning of values 
but the meaning of meaning is questioned. The play-within- 
a-play is the theater reflecting on its own paradoxical 
seeming. 

Though Baro’s Célinde (1628) is the first French exam- 
ple, a significant instance of the structure does not occur 
until Corneille’s L’Nlusion comique (1636). The tripartite 
structure of L’Ilusion presents the play as magic: the 
magician Alcandre, Corneille’s playwright on-stage, 
evokes both the past adventures of Clindor, illusory in 
their pastness, as well as the hero’s present adventures, 
truly “illusory” now that Clindor has become an actor. In 
Rotrou’s Le Véritable Saint Genest (1646) the hero-actor 
gives up not only the illusory roles of the stage but also 
those of this life, for in the miracle of the play about 
Adrien martyr, he is converted even as he mocks. A more 
secular conception informs Moliére’s L’Impromptu de 
Versailles (1663). The inner play presents the theater as 
mask: Moliére plays Moliére, the mask of the artist over 
the face of the man, Poquelin. In Le Malade imaginaire 
(1673) Moliére invites us again to the wearing of the objec- 
tive mask of art, where the person becomes a personage. 

Dancourt presents the play as a stratagem for effecting 
through an autonomous fiction an off-stage purpose (La 
Comédie des comédiens, 1710). In the quadrupartite 
structure of Marivaux’s Les Acteurs de bonne foi (1757) 
the stratagem is employed for its own sake; the play be- 
comes a game, 
































With the Romantics, the artist takes himself more 
seriously. It is himself the actor of Dumas’s Kean (1836) 
would put on the stage. But, curious irony for a tempera- 
ment without irony, the self Kean proclaims in the confes- 
sional of the play is a bookish self, one etymologically 
“romantic” — drawn from the “romances,” from the theater 
itself. The actor’s life, as Sartre attempts to show in an 
adaptation of Kean (1953) is a lie. 

The Sartrean view had already been anticipated in an- 
other twentieth century conception: the play as maze in 
which reality and illusion are mixed. This conception in- 
forms Anouilh’s La Répétition (1950). But Anouilh’s the- 
ater, a mixture of “rose” and “noir,” proposes a counter- 
conception: the play as kaleidoscope, a series of brilliant, 
multicolored visions. Colombe (1951) expresses both 
conceptions simultaneously through the structural meta- 
phor of the inner play. 

In the self-conscious twentieth century, Obey’s Maria 
(1946) is an apologia, an art poétique, where the author 
probes the possibility of tragedy in the vulgar setting of 
the modern world. And in Ondine (1939) Giraudoux brings 
to a focus the interest in myth which is a hallmark of con- 
temporary literature. Through the myths of Ondine and 
Salammb6 (the play-within-a-play in the form of an opera) 
Giraudoux restates his unitary view of the universe. 

In this study we believe we have come to a truth if not 
the truth about the various works examined. 

476 pages. $5.95. Mic 55-236 

















PURITAN EXPRESSION AND THE 
DECLINE OF PIETY 


(Publication No. 13,182) 


Herbert A. Perluck, Ph.D. 
Brown University, 1955 


The purpose of this dissertation is the explication of 
the Puritan “drama of the spirit,” a metaphor introduced 
in the first chapter and used throughout to represent the 
idea that the course of development of Puritanism can best 
be understood as resulting from certain interior require- 
ments and necessities. By an examination of the evolution 
of forms of expression in the Puritan literature (which are 
taken as reflecting this inner condition of the “spirit”), the 
dissertation seeks to define “organically” the circum- 
stances which brought about the decline of Puritanism in 
America, seen here as a failure of the spirit, rather than 
as a defeat by outside forces. 

Briefly stated, the central thesis is that the spiritual 
failure of Puritanism can in great part be attributed toa 
kind of “failure of expression.” The logical, analytical 
forms of Puritan expression were inimical to the require- 
ments of the piety. Chapter IV, the principal part of the 
dissertation, is an extended demonstration of the simplify- 
ing effect these forms had on the piety. But the ironic 
aspect of all this is that the piety itself created these 
forms. Chapters II and III trace this evolution in detail. 
The first suggests that the tendency toward simplification 
grew out of the dynamic, revolutionary energy of Re- 
formed Protestantism. This energy was accompanied by, 
but in some ways was at the same time a result of, a 
variety of “rationalism” whose principal end was “method” 
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and organization. Chapter III develops the manner in which 
the inclination toward “method” in the dynamic Puritan ex- 
perience simplified, or reduced, the very essence of the 
Calvinist- Puritan piety. Combined with the strong bibli- 
cism of Reformed Protestantism (the placing of all author- 
ity in the Word) this reduction of the piety, particularly in 
the area of the doctrine of the knowledge of God, succeeded 
in producing a predominantly noetic experience which 
tended to nullify Calvin’s insistence on the “witness and 
illumination of the Spirit.” Where in Calvin there were 
safeguards against such an over-intellectualism, in Puri- 
tanism “method” and logic all but destroyed Calvin’s bal- 
ance of reason and the Spirit. The simplified religious 
experience which developed from Puritan “method” gave 
rise to correspondingly simplified, but more important, 
simplifying forms of expression. The emphasis of the dis- 
sertation is placed here: the way the forms of Puritan 
expression, thus evolved, further reduced the experience 
and piety from which they derived. Indeed, these simpli- 
fying forms of expression were Puritan “method.” The 
idea of the “tragedy of form,” developed in the first chap- 
ter, resides in this phenomenon of a self-defeating process 
in the enfolding drama of the Puritan spirit. 

The process, more specifically, is as follows. From 
certain energies generated by the piety itself, there 
evolved dynamic forms of expression. The momentum of 
the dynamic process, however, caused it to continue evolv- 
ing. The direction, in the Puritan movement, could only 
have been toward greater simplification and reduction, 
toward more and more strenuous “method.” These rigor- 
ous logical, analytical forms of expression inevitably pre- 
cipitated the delicately balanced elements suspended in the 
piety which make paradox, irony, and mystery possible — 
the qualities necessary to the expression of piety. In effect, 
the forms created a new experience which no longer pos- 
sessed the power over men’s minds characteristic of the 
original. This whole process has been described as the 
dynamics of a form of decadence. The “tragedy” is that 
out of noble intentions the spirit of Puritanism was de- 
stroyed. Ironically, the Puritan movement which started 
with a noble reassertion of the spirit moved, in time, into 
an antagonism with the spirit that ultimately vitiated it. 

238 pages. $2.98. MicA 55-1833 


WORDSWORTH’S CAMBRIDGE EDUCATION 
(Publication No. 12,469) 


Ben Ross Schneider, Jr., Ph.D. 
Columbia University, 1955 


Wordsworth’s education is marked by two reactions 
against Cambridge culture: the first instinctive and uncon- 
scious, a country boy’s recoil from the world of fashion; 
the second intellectual and conscious, a reflecting young 
man’s revolt against the thought and taste of his age. 

His instinctive revolt, which occurred during his first 
year (1787-8), was probably assisted by his awareness of 
the cynical self-interestedness of the dons, the toofiercely 
competitive system of education, and the academic social 
hierarchy in which he held the lowest rank. This revolt turned 
him toward nature and rustic life and brought on, during the 
summer of 1788, his dedication to poetic achievement. 


After this, he rejected the regular mathematical and 
physical studies of the University and devoted himself to 
reading English, modern languages, classical literature, 
and moral philosophy. He dabbled in geometry and paid 
some attention to Newton’s system of the world. Among 
the English poets, Milton, Thomson, Young, and members 
of the graveyard school consumed a good deal of his time. 
In this reading he acquainted himself with utilitarianism, 
republicanism, the benefits of a rural life, the concept of 
the anima mundi, and the idea that nature educates. In the 
classics hefound similar material in a less intellectualized 
form. In morals, he read Locke’s Understanding, Clarke’s 
Attributes, Butler’s Analogy, and Paley’s Moral Philoso- 




















phy — all required texts - and gained from them ideas on 
utility, necessity, democracy, pleasure and pain ethics, 
and associational psychology. Newton’s Principia also 
assisted his philosophical development. 

When the French Revolution began, Wordsworth was 
probably a sympathizer. His Cambridge teemed with radi- 
cals, among them such notables as Richard Watson, John 
Jebb, Richard Porson, Theophilus Lindsey, Robert Robin- 
son, William Frend, Thomas Fysshe Palmer, and John 
Horne Tooke. 

His visit to France in 1791-2 did not convert him to 
republicanism, but confirmed him in it. 

Cambridge thought prepared him for Godwin’s Political 
Justice (1793), and Cambridge men presented him person- 
ally to the author in 1794. Godwin’s intense rationality in- 
duced a “strong disease” in him which led to his second, 
intellectual, revolt against Cambridge culture, in which he 
rejected the head as a guide to moral action in favor of the 
heart. 

The mature poet, however, rearranged rather than ex- 
cised the Cambridge teachings lodged in his mind, and his 
best poetry reveals many debts to his University. His 
faith in nature, his use of associational psychology, and 
his beauty and fear morality, stemmed from the Cambridge 
moral texts. His reaction from the great world of Cam- 
bridge contributed to his making “low and rustic life” the 
subject of his poetry. His stoic austerity of thought and 
word owed much to his reading of the classics, which were 
also a source of his animism and his belief in pre- 
existence. He owed his interest in astronomy to the Cam- 
bridge preoccupation with Newton’s system of the world. 
The scientific atmosphere of the place contributed to his 
inductive temper of mind, which in turn caused him to seek 
experience of metaphysical concepts which eighteenth cen- 
tury moralists could only deduce. And, finally, Cam- 
bridge’s use of geometry to explain the universe, her study 
of gravitation, and her speculations on the ether helped 
Wordsworth give poetic expression to the most distinctive, 
dominant and influential idea in his poetry, his “sense 
sublime of something far more deeply interfused.” 

365 pages. $4.56. Mic 55-237 
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JOHN DONNE AND THE CHRISTIAN LIFE: 
AN ANTHOLOGY OF SELECTED SERMONS 
PREACHED BY DONNE, EDITED WITH 
INTRODUCTIONS AND CRITICAL 
AND TEXTUAL NOTES 


(Publication No. 13,190) 


Robert Parker Sorlien, Ph.D. 
Brown University, 1955 


The twentieth century impression of Donne as conflict- 
ridden, death-obsessed, neurotic, and morbid does him a 
grave injustice. The sermons he preached during his 
sixteen-year ministry, especially the eleven here repro- 
duced as examples, prove him to be a sane, thoughtful, and 
practical Christian thinker. 

First of all, these sermons abound in reasonable advice 
on Christian conduct. They also reflect the sincerity and 
devotion, the confidence and cheerfulness, of a man of 
faith. They reveal also a shrewd objectivity, a keen insight 
into the habits and motives of men, and an understanding of 
men’s problems. Moreover, they strikingly disclose a 
broad humanitarian sympathy for all sorts and conditions 
of men, from king to apprentice. Above all, they reveal 
the wholesomeness and balance of an idealist who tried to 
reorient his congregations to their true spiritual center, 
and of a realist who fully recognized the importance of 
man’s material needs. As Walton declared, though Donne 
spoke like an angel from a cloud, he was in none. 

Singularly well-equipped by education, intellect, expe- 
rience of life, and concern for the welfare of others, 

Donne came to grips with his hearers, preaching the Gos- 
pel in personal and meaningful terms. Faith and good life, 
operating together, were his two main topics. For Donne, 
the way to salvation was to participate actively in life — to 
work and to worship. Thus he believed that every aspect 
of conduct either aided or hindered progress toward spirit- 
uality. Likewise, besides emphasizing essentials — the 
great themes of God’s love and mercy and man’s dignity — 
he could particularize and anatomize sin, reprehending 
irreverence, laziness, selfishness, cruelty, carnality, and 
materialism — in fact, whatever debases man and alienates 
him from the love of God. To persuade men to amend their 
ways, Donne spoke vividly and forcefully, but always rea- 
sonably and charitably, adapting his style and method to 
his audience. 

There were at least six distinct sorts of congregations 
that Donne addressed: the lawyers and law-students at 
Lincoln’s Inn, where he served as resident preacher be- 
tween 1617 and 1621; the large semi-official but heteroge- 
neous groups gathered for notable occasions, often at out- 
door pulpits like Paul’s Cross; the mixed crowds in St. 
Paul’s Cathedral, where he served as Dean from 1622 until 
his death; the middle and lower class tradesmen and their 
families at St. Dunstan’s-in-the-West, which, from 1624 
on, required his pastoral care and diligence; the royal and 
aristocratic audiences to whom he preached at Whitehall 
and elsewhere from almost the beginning till the very end 
of his career; and the more or less prominent families 
gathered for christenings, weddings, or funerals in chapels 
or parish churches. 

To each of these groups Donne made Christian doctrine 
real, For instance, at Lincoln’s Inn he discoursed intel- 
lectually and logically on God’s justice and mercy, ham- 
mering earnestly at spiritual indifference and callousness, 





and anatomizing temptation in ways that would appeal to 
the legal mind; and there he took the lead in building a new 
chapel. Concerned for spreading the Gospel in the New 
World, and coincidentally for alleviating poverty at home, 
he tried to inspire a discouraged Virginia Company in its 
darkest hour. With more emotional eloquence he told his 
congregation at St. Paul’s to exhibit a holy cheerfulness 
and to exercise charity toward the poor. At St. Dunstan’s 
he spoke simply and plainly on the love of God and the duty 
of the Christian to hearken to the ordained minister. To 
the king and worldly-minded nobility at court he preached 
more learnedly, but nonetheless forthrightly, on the dan- 
gers of materialism and the right use of riches. At wed- 
dings he offered sound, realistic advice about the relation- 
ship of husband and wife. 

Read sympathetically in their entirety, these sermons 
justify Donne’s reputation not only as the finest preacher 
of his time, but also as one of the greatest moral and ethi- 
cal teachers in literature — a man who paid close attention 
to the practical problems of human conduct. 

581 pages. $7.27. Mic 55-238 


SHAKESPEARE AND THE LAZZO 
(Publication No. 12,479) 


Unicio Jack Violi, Ph.D. 
Columbia University, 1955 





The influence of the Italian commedia dell’arte from the 
sixteenth through the eighteenth centuries was undeniably 
pervasive. The traveling troops of professional actors and 
actresses extended their sway from London to Naples and 
Madrid to Vienna. They were masters in the art of acting, 
especially brilliant in mimicry, pantomine, and gagging. 

By the time of Shakespeare the professional clowns of the 
popular Italian troops had developed the art of gagging to 
such a spectacular extent that they were in demand not only 
in the courts of the nobility throughout Europe but in the 
theaters of the great masses of the people. The commedia 
dell’arte was a genuinely popular theater that reached all 
classes from peasant to king, and the principal reason for 
that popularity was the magnificent artistry of the harle- 
quins and zanies. The zanni and arlecchini often became 
fabulously wealthy as well as fabulously popular, and the 
secret of that popularity was chiefly in the care and atten- 
tion they gave to the staging of their gags or lazzi. The 
art of gagging has seldom reached so high a level: a single 
lazzo like that of the famous Italian clown who, when simu- 
lating sudden fear, did a complete back flip without spilling 
a single drop of wine from the glass he held in his hand; 
another clown became famous for his fear lazzo of leaping 
from box to box throughout the theater and even from gal- 
lery to gallery! Is it any wonder then that a study of the 
body of lazzi performed by these professional comedians 
would be in order. This study is the first to attempt the 
task. 

A lazzo was defined by the clowns as any gag inserted 
into the middle of the action for the purpose of relieving 
the tedium of the serious action or allow for change of 
scenery etc. Generally, however, no reason was needed 
and gags were inserted for no reason whatever except to 
provoke laughter. Unfortunately, the plays of the commedia 
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dell’arte exist only in scenaric form and the lazzi are often 
only tersely described. Hundreds of scenari were exam- 
ined by the author and the lazzi exhumed and collated into 
special categories such as fear lazzi, recognition lazzi, 
animal lazzi, parody lazzi, costume lazzi and many other 
groups. Appendix A contains a complete description and 
listing of hundreds of lazzi in twenty-six special groups 
from lazzi of fake medicos to lazzi of confusion and noise. 
Appendix B contains a review of Shakespeare’s comedies 
with a detailed description of the gags and comic routines 
used by his own clowns —- which brings us to the bone of 
this thesis. 

In Chapter I the lazzo is defined and analyzed as well 
as described. In Chapter 2 the popularity and appeal of the 
commedia dell’arte in England is documented and an at- 
tempt is made to show that Shakespeare’s clowns such as 
Kemp and Tarlton had a thorough knowledge of the tech- 
niques of the professional Italian clowns. The assumption 
is then made that a contact and acquaintance of the routines 
and techniques of the Italian zanni in the expression of 
their lazzi were borrowed or were influential upon Shake- 
speare and his clowns. The remaining chapters analyze 
in detail such plays as The Winter’s Tale and The Tempest 
as well as the Falstaffian series and numerous parallels 
with the gags of the Italian scenari are shown. This is our 
thesis: The close and obvious parallels between the 
Shakespearean and commedia dell’arte lazzi indicate a 
perhaps more than coincidental relationship between the 
Italian and Elizabethan zanies. 

282 pages. $3.53. MicA 55-1834 



































BALZAC AND ITALY 
(Publication No. 12,864) 


Floyd Zulli, Jr., Ph.D. 
New York University, 1955 


Adviser: Richard Parker 


Despite the fact that there are literally hundreds of 
references to Italy and Italians in the Comédie Humaine, 
no study until the present one has ever been devoted en- 
tirely to Balzac’s relationship with the peninsula and its 
inhabitants and his depiction of them in his voluminous 
work. So that the Italian phase of the novelist’s life, like 
the Italian segment of the Human Comedy, might no longer 
be overlooked, this thesis was undertaken. 

Following an introductory chapter in which I have dis- 
cussed the reactions to Italy of some of the more import- 
ant French writers during the first half of the nineteenth 
century, in order to establish the general French concept 
of Italy and the Italians in this period, the first part of the 
thesis is concerned principally with an account of Balzac’s 
Italian friends, his knowledge of the Italian language and a 
discussion of his five journeys to Italy. His reasons for 
going, his activities there, the reception given him by 
friendly and hostile critics in various periodicals are all 
explored and commented upon more fully than ever before. 

I have also analyzed Balzac’s earliest concepts of 
Italy, described his well planned but abortive trip to the 
country in 1832, four years before his actual visit, as well 
as his brief stay in Sardinia as a mining prospector. 











With the exception of the Sardinian venture and its en- 
suing disappointments and frustrations, the material pre- 
sented is derived largely from his correspondence with 
his family and friends. The research that has already been 
done regarding Balzac’s experiences in Italy is, of course, 
also examined. In several instances, this work when re- 
evaluated was found to be inaccurate. Thus, whenever 
necessity demanded, these inaccuracies have been pointed 
out and corrected. 

The novelist’s impressions of Italy as they are found in 
the Comédie Humaine are recorded in the second part of 
the thesis. The many pictures of Italy, both Renaissance 
and nineteenth-century, that have never been singled out 
before, are here presented and discussed. Similarly, the 
author’s concept of the Italian mind and spirit, as well as 
that held by the personages themselves in his various 
short stories and novels, is examined and described in 
detail. I have shown in this portion of the work too that the 
divers views of the Italian temperament held by Balzac and 
his characters were shared for the most part by other 
French writers of the Romantic period. 

To the eighty-five fictional Italian beings who inhabit 
Balzac’s imaginary microcosm, I have devoted an entire 
chapter. Established for the first time here is a complete 
repertory of all of these fictional Italians together with a 
listing of the work or works in which they appear. This 
lengthy chapter is concerned also with an analysis of the 
more significant of these Balzacian Italians. 

Balzac has made frequent references in the novels of 
the Human Comedy to the illustrious artists, writers and 
musicians of Italy. I have, therefore, selected from these 
works the most significant of these remarks and have dis- 
cussed them in the final chapter of this study. This chap- 
ter, entitled “Italian Historical Personalities,” affords us 
the opportunity of observing how very aware and apprecia- 
tive Balzac was of Italian culture, and how the great civi- 
lizing forces of that country have been honored by one of 
France’s most outstanding novelists. 

240 pages. $3.00. MicA 55-1835 
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AN ARISTOTELIAN THEORY OF COMEDY 
(Publication No. 8403) 


Ann Elisabeth Jones Schendler, Ph.D. 
University of Michigan, 1954 


Three assumptions underlie many previous interpreta- 
tions of Aristotle’s Poetics, and strongly affect the only 
other attempt I know to adapt the treatise to a theory of 
comedy: (1) that tragedy is an idealized representation of 
life; (2) that tragedy must appeal to an esthetically or 
morally ideal audience; (3) that the effect of tragedy is the 
catharsis of two emotions different from the pair “cathar- 
sized” by each other art form. All derive from the basic 
assumption that art must contribute to the contemplative 
part of man’s nature. 

An examination of the Poetics and other Aristotelian 
treatises for evidence bearing on these assumptions shows 
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each to be erroneous. Tragedy seems a representation, 
not of the ideal, but of the real, and may present anything 
which can be made to appear tragic or serious, unified, 
and probable or necessary. The audience has no particu- 
lar cultural or moral standards, but is “any and every 
one.” Catharsis has a dual aspect: as the esthetic function 
differentiating kinds of art forms, it is a purely private 
experience; in that the individual is part of a political 
group, his experience serves the political purpose of pro- 
viding a harmless pleasure (ablabe). Catharsis is applica- 
ble also to the tragic epic, and may, in Aristotle’s system 
of classification, be the effect of all tragic or serious 
forms of the non-plastic imitative arts. Presumably, dia- 
goge (amusement) is the effect of not-serious or comic © 
forms of these arts, hence diagoge is the effect of comedy. 

The Poetics is thus a realistic, practical treatise em- 
bodying advice of “the philosopher,” derived from practi- 
cal experience with plays and audiences, to poets about the 
surest ways to produce plays which affect catharsis in 
actual audiences. 

The second section presents a theory of comedy calcu- 
lated to have the same practical use in the analysis and 
construction of comedies. Comic literature need only have 
a perceptible unit, afford an audience amusement, and imi- 
tate people “worse than we” — i.e. departures from our 
norms. Insofar as our standards vary because of shifting 
climates of opinion, standards reflected in comedies shift 
accordingly. 

Comic characters do what “we” think is the wrong thing, 
to the wrong person, to the wrong extent, at the wrong 
time, with the wrong motive, or in the wrong way. The 
broad lines within which variation and departure take place 
are drawn according to Aristotelian divisions of the soul. 
The nutritive appears in such matters as food, drink, sex, 
excretion, physical appearance, and illness or injury. The 
calculative is the basis for discussions of possible comic 
variations from norms involving religion, politics, society, 
the family, and the individual. The intellectual soul 
involves failures in perception concerning situations, char- 
acter judgment, thought processes, spectacle, and the use 
of diction. 

Comic plots exhibit varying degrees of unity because of 
their relationship of cause and effect according to necessity 
or probability; the formula might read “the portrayal of a 
man worse than we because of some defect or deformity 
not productive of pain or harm to others whose situation 
or outcome is not shown to be painful.” 

Following the order of the Poetics, kinds of comedies 
are derived from the classification of tragedies in the 
Poetics; then thought and diction are discussed. Lastly, 
the theory is applied to non-dramatic forms of comedy, 
and kinds elsewhere called satire, humour, and comedy 
are distinguished according to the imitation of people 
“worse than we.” 

Since this, I think, is the method and scope of the 
Poetics, I have considered the task of deriving from the 
treatise an Aristotelian theory of comedy accomplished. 

234 pages. $2.93. MicA 55-1836 























SOPHOCLES AND RACINE: A COMPARATIVE 
STUDY IN DRAMATIC TECHNIQUE 


(Publication No. 12,474) 


John Alexander Stone, Ph.D. 
Columbia University, 1955 


The underlying assumption of this essay is that Sopho- 
cles influenced Racine. The reach of this hypothesis is 
explored through a comparative study in dramatic tech- 
nique. In this approach to Racinian tragedy the widely ac- 
cepted view that Euripides influenced the poet is not denied. 
Rather it is the object of the present study to bring to light 
the Sophoclean elements in the dramaturgy of Racine, and 
to suggest that his tragedy and that of Sophocles are in- 
formed by a similar spirit. To this end attention is fo- 
cused on Phédre, Athalie, Iphigénie and Berénice. These 
plays are discussed with relation to the Sophoclean canon. 

In the discussion of Phédre it is observed that Racine 
was interested in a certain kind of misfortune: tragic self- 
discovery — a theme that also underlies the conception of 
the Oedipus Tyrannus. Both tragedies imply that the indi- 
vidual may arrive at knowledge about the large questions 
which concern the moral sensibility only through self- 
discovery. This inevitably involves a process of disillu- 
sionment. 

Of central importance in this system of tragedy is the 
fact that the tragic protagonist is possessed by an excess 
of moral fear. Oedipus and Phédre are vulnerable not 
only because they exist in a rigid moral order, but because 
they cannot conceive of opposing, or, at least, protecting 
themselves against, that order. 

As the tragic protagonist becomes revealed to himself, 
he in turn reveals himself to those with whom he stands in 
a responsible relationship. This manner of developing the 
action is handled by means of the mechanism of revelation. 
The process of self-discovery leads to self-destruction in 
Phédre, as it does in Oedipus. In the instant of death, how- 
ever, she is freed from the passion and the evil that pos- 
sessed her, and is filled with a vision of purity. This is 
tragic illumination. In the analysis of the play it is seen 
as an epiphany, which heightens the tragic stature of 
Phédre and adds to the moral amplitude of the play. Ex- 
amples of tragic illumination in Sophocles are woven into 
the discussion, and it is suggested that Racine may have 
been influenced in his use of this element by the Oedipus 
Coloneus in particular. 

In Athalie Racine dramatizes the clash of two ethical 
conceptions in terms of a conflict between two powerful 
protagonists. Again the theme of tragic knowledge appears. 
Again the tragic protagonist suffers catastrophe through 
the conjuncture of character and circumstance. As in 
Phédre and the Oedipus Tyrannus there is a principle of 
authority at the core of the tragedy. It is God. Athalie’s 
unreasoning fear of God precipitates loss of self- 
possession and causes her downfall. Here too Racine 
uses the mechanism of revelation in developing the action. 
The basic situation suggests a parallel with the Antigone, 
where the clash between two moral attitudes, two sanc- 
tions, is dramatized in terms of a conflict between Creon 
and Antigone. : 

Racine interweaves the themes of haine de Vénus and 
impitoyable Dieu in the action of Iphigénie. In this tragedy 
he adumbrates some of the movements and dramatic pat- 
terns that would reappear in Phédre and Athalie, which 
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center around these respective themes. The Eriphile epi- 
sode, the use of irony, and the numerous peripeteias all 
suggest Sophoclean inspiration. 

The form of Berénice is the Sophoclean scene of reve- 
lation. The play is marked by a structural simplicity and 
a dearth of external incidents, which Racine admired in 
the Greek tragedian. The action is set in motion largely 
by the character of Berénice and that of Titus. In substance, 
it is concerned with the disillusionment of the heroine. 

278 pages. $3.48. MicA 55-1837 
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SPECTROGRAPHIC ANALYSIS OF SPANISH 
SIBILANTS AND ITS RELATION TO NAVARRO’S 
PHYSIOLOGICAL PHONETIC DESCRIPTIONS 


(Publication No. 12,570) 


Gerald Dykstra, Ph.D. 
University of Michigan, 1955 


The purpose of this study was to show some relation- 
ships between a portion of a physiological phonetic descrip- 
tion of Spanish and a limited body of Spanish data as re- 
corded by the sound spectrograph. This goal led to the 
complementary task of exploring the reason for the occur- 
rence of non-compatible, though corresponding statements. 

Informants and linguistic samples were selected in a 
manner which allowed, as nearly as possible reference to 
the acoustic data as representative of Spanish as opposed 
to a single dialect of Spanish. Tomds Navarro Tomas’ 
Pronunciacion espafiola was selected as representative of 
and outstanding among works on Spanish physiological 
phonetics. Comment on Navarro’s descriptions was lim- 
ited to his statements concerning the affricate and sibilant 
phonemes. The intention was to study precisely that 
acoustic material which was directly pertinent to the re- 
marks of Navarro and to comment in terms which are 
communicative to a person with physiological phonetic 
orientation or training. 

The results show the overwhelming mass of acoustic 
data to be of the type labeled “corroborative” or “sympa- 
thetic” in comparison with Navarro’s statements. They 
also show considerable amounts of supplementary data. 

It is seen, for example, that Navarro’s ‘voiceless” is very 
commonly the acoustic “energy of the type indicative of 
reduced vocal cord activity.” There are also some data 
which appear to be of the type labeled “contradictory.” 
The data indicate, for example, that Spanish voiceless 
stops are neither acoustically nor physiologically as long 
as the Spanish affricate. 

The general conclusion is that physiological phonetic 
descriptions consist not solely of efforts to describe the 
activities of the speech producing mechanisms. They are 
done partially, or largely, on an impressionistic basis. 

In this situation, the limits of ear and nerve activity as 
well as phonemic bias of brain interpretations enter into 
the report. These facts, together with the facts concern- 
ing lack of simple one to one correspondences between 








sequent activities in the chain of speech events, serve to 
explain the occurrence of corresponding but contradictory 
data in the acoustic and the physiological reports. 

167 pages. $2.09. MicA 55-1838 


THE PHONOMORPHIC ELEMENT 
*-WO- IN INDO-EUROPEAN 


(Publication No. 12,461) 


George Christos Pappageotes, Ph.D. 
Columbia University, 1955 


The purpose of this dissertation is to re-evaluate the 
formative element -wo- in Indo-European. In its introduc- 
tion, the structure of the word and its components in IE is 
described, a brief survey of the problems of word- 
formation is given, and a rigorous distinction between sim- 
ple and complex suffixes is established. 

The attested forms in -wo- in the IE languages are 
presented in great detail and with reference to the works 
of the authorities on the individual languages who have 
dealt with them. These forms are identifiable in Indo- 
Iranian, Italic, Baltic, and Slavic and to some extent in 
Germanic and Greek except Attic. A reference is made to 
the productive extensions of -wo- which became independ- 
ent suffixes in the individual languages. There is alsoa 
brief description of the finite and non-finite verbal forms 
involving -wo- or -/w/- followed by a vowel. 

Fifty-one roots and radicals and their derivatives from 
which forms in -wo- were evolved are reconstructed and 
analyzed. In their etymological study the laryngeal theory, 
Martinet’s functional analysis of the third laryngeal, Ben- 
veniste’s theory of the root, and Meillet’s theory concern- 
ing the familiar vocabulary of IE are utilized. From this 
survey of roots and radicals, it is concluded that the phonic 
complex -wo- originated from the thematization of mor- 
phemes ending in -/w/ or in a certain type of laryngeal, 
one of the relevant features of which is labiality, or from 
the metathesis of -/w/- and liquid. The metathesis is 
limited to Latin and Celtic. 

The phonic complex -wo- which has traditionally been 
called a suffix or a formant is primarily of a phonetic 
nature because it results from the phonic coalescence into 
a syllabic unit of the last phoneme of a root, a radical or 
a stem, or a feature of this phoneme with the following 
vowel, Since the thematic vowel can be considered as a 
simple suffix with zero consonantism, it can support a 
complex suffix based on it. The phoneme -/w/- could be 
phonemically identical with the zero grade of the suffix 
-ew-, but it cannot be considered as an affixal element in 
the cases in which -/w/- comes into existence as the sur- 
viving relevant feature of a defunct laryngeal which is not 
transferred to the preceding vowel. In these cases it be- 
longs morphemically to the preceding morpheme. Also 
in other cases, i.e. in roots proper in -ew- and primary 
neuters in -w, -/w/- cannot in any way be considered as 
part of a suffixal element. In the resultant thematic de- 
rivatives, -/w/- is the representation or the marker of 
the process of thematization. 

The inception of -wo- can be related to the develop- 
ment of the process of thematization. The function of 
-wo- must have been identical with that of the thematic 
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vowel, at least when it first appeared. But in the proto- 
period of some of the IE languages -wo- became a morphic 
entity. It was preserved as such in the historical period of 
some of these languages, in which its phonemic substance, 
though considerably altered, was maintained in a way that 
could be identified as such. The functional differentiation 
between -wo and the thematic vowel was effected when -wo 
was associated with a certain grammatical or semantic _ 
category. The identification of -wo- as the characteristic 
of formal and semantic categories was limited both in 
scope and place. Geographically, its occurrence is cen- 
tered in the north-western group. Semantically, it is 
largely found in adjectives denoting color; gramatically, 
its appearance as a productive element is restricted to the 
formation of some complex suffixes of verbal nouns. 

106 pages. $1.33. MicA 55-1839 


LANGUAGE AND LITERATURE, MODERN 


GEORGE MEREDITH AND SAMUEL 
ALEXANDER: AN INTELLECTUAL 
KINSHIP OF POET AND PHILOSOPHER 


(Publication No. 12,543) 


John Roland Benish, Ph.D. 
University of Michigan, 1955 


Samuel Alexander’s repeated and direct references to 
George Meredith’s poetry offer a justifiable reason for a 


comparative analysis of the thought of the two men. In this 
study, though no presence of Meredithian influence in Alex- 
ander’s philosophy is implied, the central ideas in Mere- 
dith’s poetry are traced specifically through Alexander’s 
cosmological thought. The importance of this study is two- 
fold: (1) Bringing into sharp focus Meredith’s basic ideas 
will show Meredith to be a poet of progressive thought and 
will aid in re-evaluating the judgments which nineteenth- 
century controversy established concerning him. (2) Alex- 
ander’s concurrence with Meredith’s ideas establishes the 
presence of Meredith’s thought in twentieth-century cos- 
mology and should indicate a contemporary significance of 
Meredith’s poetry. 

In offering concrete parallels, this study presents an 
interpretation of Meredith’s poetry against a background of 
Alexander’s philosophy. Three basic concepts — (1) the 
concept of Change, (2) the concept of Personal Growth, and 
(3) the concept of the Good Society - are traced in turn, 
first, through Alexander’s philosophy and, second, through 
Meredith’s poetry, with similarities and differences of in- 
terpretation being considered. The concepts are considered 
in the order named because (1) the sequence offers a devel- 
opment in analysis from theory to an examination of per- 
sonal responsibility and then on to a consideration of indi- 
vidual relationships in an expanding moral order; and 
(2) the analysis of the concept of Change provides essential 
background for the analyses of the other two concepts. 

Meredith and Alexander are in fundamental agreement 
that man, in the process of change, emerges out of earth 
and develops from blood to brain to spirit. They agree that 
the process must continue through man toward a life of 





higher values, and that in forwarding the process man must 
discipline himself through reason in order that the higher 
values of goodness, beauty, and truth may emerge from the 
lower instinctive drives. Man thus achieves unity with the 
cosmic whole, grasps the significance of death and immor- 
tality, and experiences a close relationship with the divine. 
In their outstanding point of difference, Meredith sees God 
as the cosmic Over-Reason, which becomes actual in a 
union with the emerging spirit in man; but Alexander ac- 
knowledges no cosmic mind, recognizes in the universe an 
infinite tendency toward deity, and sees God as the infinite 
creature of the universe. Both recognize the Good Society 
as the only medium in which man, growing in spiritual ex- 
perience, can bring through service to the race the cosmic 
consciousness into actuality, whether that becoming actu- 
ality is Meredith’s Spiritual God or Alexander’s infinitely 
emerging uncreated creature of the universe. 

This comparative analysis of Meredith’s and Alexan- 
der’s thought indicates two definite conclusions: (1) Mere- 
dith was a far-seeing idealist who, in a rational synthesis 
of scientific, religious, and social problems confronting 
the nineteenth century, reaffirmed man’s spiritual nature 
and man’s hopes for a loftier destiny becoming real in a 
cosmic plan divinely motivated. He presented at the same 
time an answer to a materialistic reductive naturalism and 
to an untenable traditional supernaturalism. (2) Meredith’s 
ideas, significantly through their acknowledgement by 
Alexander in his wider cosmology, have found their way 
into twentieth-century thought, a fact which should give 
Meredith’s poetry a contemporary interest. 

183 pages. $2.29. MicA 55-1840 


APOLLINAIRE AND THE PAINTERS: 
HIS POETIC ORPHISM 


(Publication No. 12,823) 


John Wesley Cameron, Ph.D. 
Indiana University, 1955 


Preoccupied with modern painting, Guillaume Apolli- 
naire wrote a series of articles from 1908 to 1914 which 
disclosed his growing conviction that the modern painter 
and poet were pursuing similar esthetic and personal goals. 
As certain of his poems written in the same period reveal, 
the belief greatly affected his poetics. Recurrent in them 
are the same concepts and expressions used in the articles 
to explain the modern painters to the public. In the latter 
he claimed that poet and painter are endowed with powers 
to create a superior kind of reality and are, metaphori- 
cally at least, nonhuman or divine beings. Suffering gives 
them the ability and the right to bring order to nature’s 
chaos; ubiquitous, omniscient, like esthetic high priests, 
they initiate mankind in concepts of Truth and Beauty. 
Used chiefly to express these ideas are certain motifs: 
the flame or light, the most frequent, symbolizes their 
divinity and creativity; the element of space aids in depict- 
ing the poet’s ubiquity and freedom from natural law; 
prophecy is the principal evidence of the poet’s and paint- 
er’s omniscience and exemption from the tyranny of time. 

Among the most personal and obscure in the poet’s tre- 
mendous production, the eleven poems considered here 
are mainly concerned with Apollinaire’s agonizing 
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oscillation between self-doubt and confidence and with a 
search for his authentic self. In the internal debate oc- 
casioned by this quest, the above motifs assume profound 
personal significance. 

The term “Orphism” is applied to the poems, not be- 
cause of any direct influence by the ancient Thraco- 
Phrygian cult, but because it denotes that they are unified 
by the recurrence of the motifs, which were also prevalent 
in the known rites of the ancient religion. Apollinaire 
used the expression solely to describe the principles of 
certain painters; yet the term Orphic is appropriate when 
applied to the poet himself, who not only devoted the 
Orphic motifs to poetic purposes, but assumed the role of 
Orpheus in his Bestiaire ou Cortége d’Orphée of 1911. 

The Orphic trend led Apollinaire to two other activities. 
One, the systematic exploitation of the calligramme, was 
the logical result of the poet’s wish to synthesize the arts 
and of his firm belief in the affinity of painting and poetry. 
Classed by genre and chronology in this study, these typo- 
graphical poems, by their number and variety, clearly 
indicate the importance of the graphic media to Apolli- 
naire’s efforts. 

The other attempt to combine the essentials of verse 
and pigment is represented by the poems “Les Fenétres” 
and “A travers l’Europe.” The former, inspired in the 
main by a Delaunay canvas, provides a specific frame of 
reference for comparing the techniques of the poet and the 
Orphic painter. “A travers l’Europe,” written after Appol- 
linaire had first seen works by Marc Chagall, is linked in 
time and technique to the Orphic period. The poet appar- 
ently realized that the painter’s alogical use of childhood 
scenes was a counterpart of the method he employed, often 
borrowing from his own early verse, in poems such as 
“Cortége,” “Les Fiancailles” and “Le Voyageur.” 

The Orphic period was one of agonizing self-appraisal 
and renewal for Apollinaire. It should be considered in the 
perspective afforded by his constant preoccupation with the 
art movements. Often discussed in terms of the theories 
he may have contributed to painting, he reveals the Orphic 
poems that his debt to the painters was great. 

153 pages. $1.91. Mic 55-239 








SOCIETY VERSUS SOLITUDE: STUDIES 
IN EMERSON, THOREAU, HAWTHORNE, 
AND WHITMAN 


(Publication No. 12,556) 


(Robert Paul Cobb, Ph.D. 
University of Michigan, 1955 


The purpose of this study is to examine the “society- 
solitude conflict” — the conflict between the public and 
private natures of the individual — in the works of Emerson, 
Thoreau, Hawthorne, and Whitman. Virtually every philo- 
sophical system deals with the problem of the proper re- 
lationship between society and the individual; andits social, 
political, and religious implications are apparent. 

The study stresses exegesis of Emerson and Thoreau’s 
essays, Hawthorne’s short stories, and Whitman’s poems. 
The treatment of other works of the four writers is largely 
tangential. An examination is made of each author’s atti- 
tude toward the advantages and disadvantages of solitude 





and society and of his attempt to resolve the conflict be- 
tween the two. 

The development of the individual through the exercise 
of his intuitive powers is, in Emerson’s view, essentially 
a solitary development. Hence, the emphasis in Emerson 
is a positive one — a turning toward solitude rather than a 
turning away from society. But he insists upon the devel- 
opment of the whole man, whose life must have a social 
framework as well as a solitary one. From Nature (1836) 
to Society and Solitude (1870), there is a growth in his at- 
titude toward the two disciplines. The emphasis in the 
earlier works is on a perpetuation of the solitary mystical 
experience; in the later, it is on the communication of 
those experiences. 

Thoreau’s conception of the values of the solitary life 
is best seen in the context of his rejection of a “business” 
society and of institutionalized morality. Solitude, for him, 
is largely a turning away from society; hence, his ap- 
proach to the problem is a negative one. His emphasis on 
supreme individualism, admirable as it may be, makes a 
resolution of the conflict virtually impossible. 

The conflict between the demands of the ego and the 
requirements of the heart is most apparent in the works of 
Hawthorne. Man’s unwillingness to accept his finiteness, 
or to recognize the brotherhood of sinners, is Hawthorne’s 
most absorbing concern. His fascination for the solitary 
individual and his repugnance for the grossness of the 
crowd does not lessen his belief that the solitary quest 
inevitably brings tragedy. Hawthorne’s distinctiveness 
lies in his attempt to show the conflict in all its complex- 
ity and in his attempt to effect a mediation. 

Whitman’s mediation between society and solitude is 
consistent with his lifelong attempt to reconcile opposites. 
The reconciliation of these two extremes is inherent in his 
doctrine of Personalism, which is most apparent in the 
post-Civil War poems and is most systematically developed 
in Democratic Vistas (1871). The doctrine is not only a 
mediation between society and solitude but, by implication, 
is a criticism of the self-sufficient tone of many of Whit- 
man’s early poems. 

The study concludes with an evaluation of the views of 
the four writers on the basis of their resolution of the 
“society-solitude conflict.” Hawthorne and Whitman, in 
their several ways, seem to be most successful. 

164 pages. $2.05. MicA 55-1841 











WILLIAM JERDAN AND THE 
LITERARY GAZETTE 


(Publication No. 12,936) 


Robert Wayne Duncan, Ph.D. 
University of Cincinnati, 1955 





The London Literary Gazette, edited by William Jerdan 
from 1817 to 1850, has been to a great extent neglected in 
nineteenth-century studies, despite the fact that during the 
decade of the 1826’s it was one of the most powerful liter - 
ary periodicals in England. This study attempts a survey 
of the weekly’s most important literary criticism during 
Jerdan’s control; it seeks to evaluate the Gazette’s im- 
portance in its day, to ascertain the reasons for the suc- 
cess it had, and to learn why the decline, from 1832 on, 
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took place. Special attention has been given to the charge 
that the Gazette, partly owned by the publisher, William 
Colburn, was the outstanding offender in the practice of 
“puffing,” of giving favorable reviews to books as a result 
of publishers’ coercion and bribery. The Bodleian Library 
collection of manuscript letters to Jerdan was of value as 
evidence on the matter of puffery, and also supplied evi- 
dence on the editor’s activities as a literary agent, possibly 
the first. 

Jerdan became editor and part owner of the weekly with 
its twenty-fifth issue, and for thirty-three years dominated 
the paper, assisted during its years of power by William 
Maginn and Letitia E. Landon. He wrote most of the im- 
portant reviews, and in general the imprint of his person- 
ality is apparent throughout his editorship. The tone of the 
paper was paternal and moral; despite his stated admiration 
for the new romantic writing, he condemned such rebels 
as Shelley, Byron, and Leigh Hunt, whose work he seldom 
felt his family paper could recommend. At the same time 
he gave a high place to the poetry of Letitia Landon, Robert 
Montgomery, and Felicia Hemans, names today all but for- 
gotten, because their moral, religious, and political prin- 
ciples were orthodox. In such attitudes he anticipated that 
conservatism in the Victorian period which characterized 
it. He felt that imagination was the outstanding quality of 
the new writing; he admired that writing which was bold in 
its use of heightening effects. He praised that ability in 
Byron and Shelley, but found their value vitiated by their 
iconoclasm. He admired also the Gothic, as in the novels 
of Anne Radcliffe, and the oriental tales of Southey. He 
failed signally, however, to understand the mysticism of 
Wordsworth, Coleridge, Carlyle, and Emerson. He re- 
jected also the simplicities of Wordsworth, and of what he 
called the *“Baa-Lamb” school, and the abrupt, interrupted 
line of Browning. While this conservatism as to verse 
forms connects him to eighteenth-century values, his dis- 
like of satire betrays a narrower if more genial concept of 
what is proper literary material. 

The Gazette was popular among the great body of 
middle-class readers. Reviews were generally packed 
with lengthy excerpts; Jerdan’s articles frequently had 
more of the book than of criticism. The readers, like the 
editor, had not yet broken from eighteenth-century tastes, 
and the Gazette was their bellwether, sensitive to their 
demands. 

The reading public, however, matured. It turned to 
other periodicals, and especially to the Athenaeum, which 
attracted thousands of readers by reducing its price, ac- 
quiring the services of brilliant writers, and leading the 
battle against puffing. The Gazette made no appreciable 
changes, and the paper’s circulation declined rapidly in the 
thirties. 

“Nineteenth-century criticism,” wrote Kathleen Tillot- 
son recently, “especially as it appears in the periodicals 
of the time, is still too much neglected.” This study at- 
tempts to clarify the history of one of the most important 
and neglected phases of nineteenth-century taste and crit- 
icism. 349 pages. $4.36. MicA 55-1842 




















DUALISM IN RICHARD II: A STUDY 
IN THEMATIC STRUCTURE 





(Publication No. 12,827) 


John Richard Freund, Ph.D. 
Indiana University, 1955 


This study attempts to clarify the thematic structure of 
Shakespeare’s Richard II by interpreting the play in the 
light of three doctrines of religious dualism. Heretical 
dualism is investigated because it provides a means for 
understanding the divided personality of Richard himself. 
Orthodox Christian dualism, on the other hand, is seen to 
provide the thematic basis for the structure of the play, 
and is evidenced in the choral comments of other charac- 
ters. A dimensional dualism, finally, is shown to outline 
this structure and to account for the fact that the action of 
the play is fulfilled in a manner indiscernible to any of the 
agents of its fulfillment. 

The study of these three types of dualism is prefaced 
by an examination of the dramatic conflict, which is seen 
to result from Richard’s attack upon the Natural Order. 
Richard’s personality itself is shown to express a schism 
between the temporal and eternal aspect of time; and an 
allegorical approach to the play discloses the way in which 
Richard’s personality recapitulates the structural align- 
ment of the supporting characters. 

Shakespeare’s sources for the character of Richardare 
examined next. From a survey of the views of several 
modern critics the following list of sources is drawn: 
Holinshed, Hall, Daniel’s 1595 edition of the Civile Wars, 
Berners’ Froissart, La Chronicque de la Traison et Mort 
de Richart Deux Roy Dengleterre, Creton’s metrical His- 
toire du Roy d’Angleterre Richard II, Thomas of Woodstock, 
and The Mirror for Magistrates. Two conflicting traditions 
of the historical king are discerned in Shakespeare’s 
sources, the French and the Lancastrian. The former is 
shown to portray Richard favorably and totreat his deposi- 
tion as the result of a base betrayal, whereas the latter is 
seen to consider Richard a weak king and the author of his 
own downfall. It is noted that Shakespeare succeeds in 
integrating these two traditions in the schismatic, yet con- 
sistent, character of Richard although those of his sources 
which sought to promulgate the Tudor myth attained only 
to an inadequate fusion of the two in the character of the 
monarch they present. It is further observed that Shake- 
speare’s Richard accurately mirrors the prevalent char- 
acter of the later Middle Ages and at the same time agrees 
with recent historical estimates of the personality of the 
actual king. 

Richard’s character itself is next examined in the light 
of the attitudes and beliefs characteristic of Gnostic dual- 
ism. The history of heterodox dualism is briefly surveyed 
with special attention to the beliefs of the Cathars in order 
to shed light upon Richard’s tragically distorted spiritual- 
ity and the manner in which it is integrated. 

Christian dualism, in turn, is shown to provide the 
background against which Richard’s personal tragedy is 
played out. It manifests itself in several visions of disor- 
der, seen by characters who are more or less isolated 
from the action of the play: the gardener’s vision of Eng- 
land as an untended garden; Gaunt’s vision of the realm in 
pawn; and Carlisle’s vision of England as a house divided. 
These visions are shown to stem from biased points of 
view; and two general standpoints of isolation and 
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involvement are shown to coincide with the allegorical 
axes of the structure of the play arrived at earlier in the 
study. 

The third type of dualism, dimensional dualism, is 
shown to result from the gap between human reason and a 
Providential logic, and to manifest itself in a vision of 
order emerging from disorder. The action of the play is 
shown to be pursuing an arc of bias similar to the course 
of a bowl in the Elizabethan game, an allusion to which oc- 
curs in the play. A study of two kinds of time, that of cir- 
cular mutability and that of purposive growth, reveals that 
Richard is struggling toward an awareness of time in the 
latter sense throughout the play, and that his death ironi- 
cally fulfills the action of the drama. In conclusion, the 
action itself is examined and the devious manner of its ful- 
filment is traced. In the phrase “to make appeal good” the 
essence of the action is felt to be contained. 

Two appendices trace the origin and growth of the chiv- 
alric trial by combat and of the sacramental theory of 
kingship respectively. The bibliography is of works cited 
and is partially annotated. 

249 pages. $3.11. MicA 55-1843 


THE POETRY AND “STRATEGIES” 
OF ALLEN TATE 


(Publication No. 12,573) 


Lee Florian Gerlach, Ph.D. 
University of Michigan, 1955 


The purpose of this study is to trace the development of 
Allen Tate as a poet and to illuminate, interpret, and evalu- 
ate his poetry. The propriety of such a study is indicated 
by generally held notions that Tate’s poetry is difficult and 
obscure and that this greatly compromises its value as 
poetry. Further, in our time Tate is considered to be an 
important poet, yet his work has received no extended 
treatment, 

Part One of the study deals with Tate’s early poetry: 
the uncollected pieces published in magazines during his 
years as a member of the “fugitive group” of poets of 
Nashville, Tennessee (1921-1925). This poetry is dis- 
cussed and analyzed in the light of three fairly general 
problems which the young poet had to face: (1) the prob- 
lem of verbalization, of “language as poetry,” (2) the prob- 
lem of the use of irony as a means for dodging artistic 
responsibility, and (3) the problem of the young writer who 
comes to poetry as a member of a “school” of poets. In 
consonance with these problems, Tate’s work is also ex- 
amined in the light of the direct influences on it by the 
poetry of E. A. Robinson, Hart Crane, T. S. Eliot, and 
John Crowe Ransom. 

Part Two of the study deals with Tate’s mature poetry: 
the preserved and collected poems of the years 1925-1947 
and the few uncollected poems of the years 1947-1954. 
This poetry is given close analysis in the light of the 
“Metaphysical” and the “Symbolist” “strategies” with 
which Tage is concerned and which he uses for writing 
poems. The two “strategies” are defined. Tate’s impor- 
tant poems are explicated and evaluated. His consideration 
of a proper contemporary creative “sensibility” is dis- 
cussed and brought to bear upon his work. “Seasons of the 


Soul,” his most ambitious poem, is extensively analyzed, 
interpreted, and judged. The poet’s latest work is inter- 
preted as moving in the direction of aesthetic techniques 
which are essentially new for him, Dantesque, allegorical- 
symbolist. 
Two main conclusions are reached in this study. 

(1) The poetry of Allen Tate is difficult and has its persist- 
ent obscurities as a matter of creative principle. But 
these, as problems for the reader, can be reduced to a — 
fairly reasonable minimum by an understanding of Tate’s 
specific techniques and general strategies for composition 
and by relating and taking advantage of the inter-informing 
qualities of his poems. (2) In an age of minor poetry, Tate 
stands as one of our most consistent and important minor 
poets along with Hart Crane, J. V. Cunningham, Robert 
Frost, John Crowe Ransom, W. C. Williams, and Yvor 
Winters. He does so mainly by virtue of four lastingly 
impressive lyrics: “The Mediterranean,” “The Cross,” 
“Ignis Fatuus,” and “Seasons of the Soul.” 

308 pages. $3.85. MicA 55-1844 


THE VOICE OF THIS CALLING: A STUDY 
OF THE PLAYS OF T. S. ELIOT 


(Publication No. 12,437) 


Leo Hamalian, Ph.D. 
Columbia University, 1955 


The purpose of this study is to show how T. S. Eliot 
developed as a dramatist between the years of 1924 and 
1954. The study combines historical criticism with textual 
analysis. 

There is, as an introduction, a survey of the English 
verse drama of the preceding century, wherein is exam- 
ined the causes of the poets’ failure in the theater. Then 
those qualities in Eliot’s poetry which point towards dra- 
matic form are considered; there follows an attempt to 
draw from his dramatic essays a coherent statement of 
his objections to the contemporaneous drama, and also a 
statement of what Eliot thought the drama should be. He 
maintained that blank-verse drama lacked flexibility 
enough to deal with the problems of our times in a 
familiar idiom, and that realistic drama lacked the depth, 
form, and expression available to verse. To re-enter the 
theater, dramatic verse would have to be based upon the 
familiar, yet be able to reach intensities beyond it. In 
search of this form, Eliot ranged from the music-hall to 
the cathedral. While he avoided the worn forms of the 
past, he arrived at no positively promising vehicle until 
he sought to integrate religious drama with the naturalis- 
tic in The Family Reunion. For the manipulation of the 
play’s shifting planes of consciousness, he invented out of 
colloquial speech a four-beat line, capable of multiple 
modulation. Through The Cocktail Party and The Confi- 
dential Clerk, this verse form became. progressively uni- 














fied in tone until all devices or modes of expression that 
disturbed the conversational surface were purged away. 
This verse can adjust itself to the moments of intense 
consciousness and insight as easily it can to the require- 
ments of drawing-room chatter, without any audible shift- 
ing of gears. This is the unique instrument that Eliot put 
at the theater’s disposal. 
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Eliot also believed that realistic drama was too shape- 
less in its structure. To shape his own plays, he turned 
to the classical drama, employing the framework of Aris- 
tophanic ritual comedy for Sweeney, and of Aeschylean 
tragedy for Murder in the Cathedral and The Family Reun- 
ion. In The Rock, the classical chorus gives continuity 
and unity to the pageant of the church’s history, but in the 
last two plays, Greek drama gives rise to the situation 
rather than the structure. 

Virtually a stranger to the contemporary English stage, 
the chorus is important in Eliot as a means of sustaining 
form. In the overtly religious plays, the chorus remains 
outside of the action, reflecting and reflecting upon its 
emotional consequences, but in The Family Reunion and 
Sweeney, it is used inside the play with tremendous econ- 
omy. Thereafter, seeking unity of expression, Eliot aban- 
doned his experiments with unison speaking, but preserved 
the essential functions of the chorus through the Guardians 
(The Cocktail Party) and the retiring confidential clerk. 

Underlying the structure of the plays is a more 
abstract design, corresponding to the musical patterning of 
the Quartets. In Sweeney, lyrics are interlarded with dia- 
logue to suggest a jazz operetta; in Murder, the design is 
based upon a fugue for voices, while in The Family Reun- 
ion, arias, duets, and choral recitations are arranged into 
an “opera.” The last two plays have parallels to music 
mainly in the using and re-using of theme and design. 

The dominant theme in Eliot is man’s isolation, his 
aloneness among others. For Sweeney, no way out of this 
isolation is suggested except in an epigraph. Those with 
extraordinary spiritual apparatus, like Thomas and Harry, 
find their salvation in St. John’s way, but the ordinary 
person continues to suffer. In The Cocktail Party, the dia- 
lectic becomes more compassionate: by discovering their 
metiers, several people find several ways to salvation. In 
his latest work, Eliot implies that one may miss one’s 
metier, yet find satisfaction and meaning in life. 

Despite his efforts to develop a theater of character, 
Eliot has emerged as an original and competent dramatist 
whose work exhibits the typical excellences and suffers 
the typical limitations of a theater of words and ideas. 

319 pages. $3.99. MicA 55-1845 









































LUDWIG THOMA AS A SOCIAL AND 
POLITICAL CRITIC AND SATIRIST 


(Publication No. 12,584) 


Walter Leo Heilbronner, Ph.D. 
University of Michigan, 1955 


The purpose of this study is to investigate Ludwig 
Thoma (1867-1921) as a critic and satirist and his relation 
to the era in which he lived. Because of his extensive 
preoccupation with current affairs, both as a writer and as 
an editor, his views are of importance from the historical 
as well as from the literary standpoint. If not the most 
effective, he was certainly one of the most outspoken crit- 
ics of the social and political evils of the pre-World War I 
period. As one of the editors of Simplicissimus and Marz 
he was an important figure in a group which included 
Frank Wedekind, Thomas Mann, Th. Th. Heine, and Otto 
Julius Bierbaum. Although today best known as the author 





of the Lausbubengeschichten, his importance as a social 
and political critic, particularly of the Wilhelmian era, 
makes him a rich source of material for the study of the 
Zeitgeist of the period. 











The Introduction provides a brief biographical sketch 
of Ludwig Thoma and also incorporates the attitude of 
various literary critics and historians toward him and his 
work. Due to the nature of the problem considered in this 
study, a fairly extensive examination of the historical, 
political, and social background was undertaken. This 
aspect of the dissertation was limited roughly to the years 
1890-1915, the main period of Thoma’s active literary 
phase. The primary targets of his criticisms and satires 
were Emperor William II, the Center Party, the Roman 
Catholic Church as a quasi-political institution, bourgeois 
society and its manners and morals, the shortcomings of 
the German judicial and educational systems, and the key 
personalities connected with each of these topics. These 
broad subjects are discussed separately in detail. 

His great interest in and love for the farmer of his 
native Bavaria provided the basis for many of his destruc- 
tive judgments of society. By idealizing this one group, he 
lost objectivity in his attitude toward the middle-class. 
His regionalism on the one hand and his desire for a united 
Germany on the other, led to occasional paradoxes in his 
political and social thinking. On a purely intellectual basis 
he longed for an effective German union; but emotionally 
he favored his native Bavaria, its traditions, and people. 
Thus he continually fought the inroads made by politically 
dominant Prussia. 

The basic conclusion that was reached is that Ludwig 
Thoma was neither an extreme liberal nor a revolutionary, 
as so many of his critics contend. He was basically a 
conservative individual and more interested in preserving 
what had been inherited from the past than in any innova- 
tions. His political “liberalism” — an orientation based 
more on tradition than on conviction — was not so deeply 
ingrained that it could not be easily shed, as was demon- 
strated with the coming of World War I and its disastrous 
conclusion. Thoma followed the Bavarian rural political 
philosophy which was democratic, but highly conservative. 
Further, his objections and criticisms were mostly nega- 
tive approaches and were not followed by any attempts to 
solve the very real problems which he attacked and de- 
rided. His biting and frequently bitter pen, particularly in 
the Simplicissimus satires, helped destroy the very con- 
cepts that he valued most. His critical tendencies pervade 
all of his works, even his regional novels and Novellen. 

It would therefore be wrong to separate the Ludwig Thoma 
of the Simplicissimus from the artist, an attempt that has 
been made by several critics. Ludwig Thoma does not 
stand alone in his political irresponsibility. This charac- 
teristic was particularly prevalent among his associates 
on the Simplicissimus. This does indeed do damage to 
Ludwig Thoma the man, but does not detract from his very 
real contribution as the best Bavarian Heimatdichter. And 
although his criticisms were highly destructive, they show 
a deep insight into the true causes of the decay of the Bis- 
marckian empire. 180 pages. $2.25. MicA 55-1846 
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RALPH HODGSON: A BIOGRAPHICAL 
AND CRITICAL STUDY 


(Publication No. 12,566) 


Ammon George Kershner, Jr., Ph.D. 
University of Pennsylvania, 1952 


Supervisor: F,. A. Laurie 


This work is essentially a gathering together of all that 
is known of or can be found concerning the life and works 
of the contemporary English poet, Ralph Hodgson. It con- 
sists of biographical information and critical comments 
from books and periodicals, from statements of persons 
who have known the poet, and from direct conversation 
between this writer and Hodgson himself. It also consists 
of a systemic critical analysis of all extant poetical and 
prose writings of the poet that can be obtained and identi- 
fied. And final'y this dissertation contains an account of 
Hodgson’s career and work since 1924 — an account which 
represents a completely new contribution to literary his- 
tory, since much of the information of Hodgson’s very 
latest period of activity is to be found nowhere outside this 
writer’s possession. 

The first of the five chapters of this dissertation traces 
out Hodgson’s life and career in his earliest days in North- 
ern England, and then later as a draughtsman and cartoon- 
ist on Fleet Street, as a writer for various sporting peri- 
odicals, as a bull terrier fancier, as a co-founder of the 
celebrated Flying Fame press organization, as recipient 
of the Polignac Prize of 1914, and as a lieutenant in the 
British Army in the First World War. Chapter I concludes 
with Hodgson’s post-war career as a lecturer in Japan, 
his visits to the Philadelphia area in the early 1940’s and 
his final settling at Owlacres farm, Minerva, Ohio. 

The second chapter is an analysis of The Last Black- 
bird and Other Lines, (1907), the first of Hodgson’s two 
collected volumes of verse. In The Last Blackbird can be 
discovered the beginnings of much of Hodgson’s greatness 
as a poet. We can see Hodgson’s poetry falling, by and 
large, into two categories: poetry of exaltation of nature 
and the universe and poetry of indictment of man. 

In the third chapter there appears an analysis of the 
poems of the 1907-1917 period, most of which poems are 
to be found in his second collected volume entitled, simply, 
Poems (1917). In this series are those verses in which 
Hodgson has earned whatever measure of immortality that 
is his. In the poem *The Song of Honour” we see Hodg- 
son’s poetry of exaltation reach its greatest heights; in the 
lengthy poem “To Deck a Woman” we see his poetry of 
indictment reach its ultimate severity. The famous an- 
thology poems “The Bull,” “Eve,” and “Time, You Old 
Gipsy Man” also occur among the poems of this period. 

In the fourth chapter there is a survey of Hodgson’s 
identifiable prose, all on the subject of dogs or boxing. 
Hodgson’s prose style is shown to represent a higher order 
of artistic achievement than that usually found in sports 
writing at the present time. 

The fifth chapter begins with a consideration of all of 
Hodgson’s writing made available to the public since 1940. 
His work in this period has tended toward wit and aphorism 
rather than toward the type of poetry of his earlier periods, 
although there are several excellent verses in this series 
which might receive acclaim were they more generally 
known. This chapter closes with an account of this 

















writer’s own interview with Mr. Hodgson at Owlacres on 
April 29, 1950. At this meeting the poet enunciated to this 
writer a number of principles of criticism of art and lit- 
erature and a philosophy of life — all of which cannot be 
found in print outside this dissertation. This work thus 
ends with Hodgson’s own confessed point of view toward 
much of his career as a poet and his life as a thinker, 
philosopher, and prophet. 302 pages. $3.78. Mic 55-240 


RECURRING THEMES AND TECHNICAL 
PROCEDURES IN THE MEXICAN SHORT 
STORY OF THE TWENTIETH CENTURY 


(Publication No. 12,757) 


George Ray McMurray, Ph.D. 
The University of Nebraska, 1955 


Adviser: Boyd G. Carter 


This study is an attempt to discuss and classify the 
themes found in Mexican short stories of the twentieth 
century. Each chapter covering such broad topics as 
“Thematic Incidence of the Revolution,” “The Human Flaw” 
and so forth is subdivided into appropriate categories; for 
example, under “Thematic Incidence of the Revolution” 
appear discussions of assets of character, defects of char- 
acter, tragic fate of combatants, et cetera. The most 
original stories illustrating the subject in each category 
are analyzed and followed by a list of additional works, 
briefly summarized, that dramatize the same theme. 
Original or significant technical procedures are indicated 
at the conclusion of the subdivisions. 

Of the many definitions of the “short story” that of “a 
brief narration in prose” is probably most applicable to 
the genre as practiced in Mexico. The thirteen hundred 
odd narratives (comprising fables, legends, character 
sketches, and anecdotes, in addition to short stories) 
chosen for this investigation serve adequately to indicate 
the scope and variety of themes which preoccupy Mexican 
“cuentistas.” 

During the present century numerous conflicts and 
tragedies have pervaded the political, economic and social 
spheres of Mexico as a result of the Revolution of 1910. 
An important role of the short story has been that of dram- 
atizing these multiple conflicts which have engendered in 
Mexican short fiction strong currents of realism focussed 
on human violence translated into defeat and tragedy. The 
struggles with outside forces reduce the characters’ inner 
conflicts to a minor position and enforce upon the writer 
greater preoccupation with national problems than with 
artistic form, Thus, although excellent examples of the 
well-made story are not lacking, the tale and the brief 
sketch occur with greater frequency. 

Approximately one-third of the works discussed deal 
directly with the Revolution of 1910 or with related social 
and political problems. Almost one-fifth of the narrations 
dramatize human defects; but of this number relatively 
few reveal qualities of virtue in the protagonists. The 
many tales touching upon religion demonstrate that in 
spite of past disputes between Church and State, Catholi- 
cism still plays an important role in the national culture. 

Mexico is a country of great scenic beauty, yet nature 
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rarely occurs in Mexican short fiction as a major motiva- 
tion for dramatic action. The high mountains, deep val- 
leys and broad plains, populated by Indians who practice 
witchcraft and believe in the omnipresence of supernatural 
forces, often provide the background for violent death and 
eerie happenings. 

Persons sensitive to harsh domestic realities or to the 
gigantic presence of their northern neighbor find refuge 
from the present in stories that evoke the glamour of the 
past and amusing incidents or heroic episodes associated 
with it. Stories about the United States seldom dramatize 
our virtues. 

The structural deficiencies of Mexican short fiction 
reflect to a considerable degree, no doubt, the will of a 
nation intent upon transforming disorder into stability and 
the sterility of chaos into fruitful creativeness. In the 
last twenty-five years Mexico has progressed far towards 
these goals. It seems reasonable to assume that the Mex- 
ican short story, already significant in achievement, will 
in the future wed form to content and thus reflect on new 
and original levels the evolving harmony of Mexican life 
and social institutions. 353 pages. $4.41. MicA 55-1847 


SATIRICAL WRITINGS IN MEXICO, 1860-1870 
(Publication No. 12,759) 


William Haden Nelle, Ph.D. 
The University of Nebraska, 1955 


Adviser: Boyd G, Carter 


The purpose of this study was to determine the nature 
and to form an evaluation of the role of satire in Mexican 
writings during a critical period in Mexican history. The 
period 1860 to 1870 is important in Mexican history be- 
cause the nation at this time emerged from a regime of 
personal dictatorships to one of constitutional republican- 
ism and successfully repelled a foreign invasion which 
threatened its independence. The republican regime of 
President Benito Juarez, after consolidating its position in 
the War of the Reform, found it necessary to fight against 
betrayal at home, the Intervention of France following the 
collapse of a Tri-Partite Intervention of France, Britain 
and Spain, and the Empire of Maximilian established by 
Napoleon III as a puppet regime. The decade is important 
in Mexican literature because it was the formative period 
of a number of outstanding writers of the last part of the 
century and because it produced several works of perma- 
nent value. 

It was necessary to outline the history of the period in 
order to establish a framework of reference. Mexican 
journals representing varying shades of opinion and the 
published literary works of the period were examined for 
the purpose of selecting samples of satire contained in the 
journalistic and literary writings of the decade. 

The study disclosed that satire was a prominent feature 
of such journals as El Siglo XIX, La Orquesta, El Pajaro 
Verde, L’Estaffette, La Sociedad, La Chinaca and El Padre 





The leading literary figures of the decade were Payno, 
Inclan, Cuéllar, Juan A. Mateos, Altamirano, Ignacio 
Ramirez and Guillermo Prieto. All cultivated satire in 
varying degrees and for different purposes. Ramirez and 
Prieto were respectively the intellectual leader and the 
popular exponent of the Reform movement. Payno’s novel 
El hombre de la situacion satirizes the old regime and 
political opportunism. Incldan’s novel Astucia is a vast 
picture of life in rural Mexico which features the satirical 
treatment of many social types. Cuéllar, who concentrated 
on the satirical portrayal of life in urban Mexico, im- 
proved onthe novel of manners and customs ashe inherited 
it from Lizardi and Payno. His treatment of Mexican 
scenes and social types is fresh and original. In two 
historical novels dealing with the Intervention and the Em- 
pire, Mateos levelled a satirical attack upon the Clerical- 
ists and other collaborators with the French and Maximil- 
ian. While giving an accurate account of the history of the 
period, he sought to turn the people against the domestic 
enemies of republicanism by means of satire. At the end 
of the period, Altamirano attempted to channel the satiri- 
cal penchant of Mexican writers into the treatment of 
national types and social vices and away from the excori- 
ation of political enemies. 

The satire of the period 1860 to 1870 sharpened Mexi- 
can awareness of national problems and the unique features 
of their culture. It stimulated intellectual activity and 
heightened the critical discernment of a younger genera- 
tion of writers. 264 pages. $3.30. Mic 55-241 








THE GALAXY, 1866-1878 
(Publication No. 12,462) 


Justus Richard Pearson, Jr., Ph.D. 
Columbia University, 1955 





The Galaxy, subtitled “An Illustrated Magazine of En- 
tertaining Reading,” was one of the leading magazines 
published in America after the Civil War. It was of the 
same class as the Atlantic, Harper’s, and Scribner’s, and 
even the most critical readers considered it second in 
quality only to the Atlantic. There can be of course no 
absolute assessment of the relative values of these maga- 
zines. In comparing their reputations, the chief disadvan- 
tage suffered by the Galaxy was that it did not survive. 
After twelve years of publication, it was a casualty of the 
“hard times” which developed in the 1870’s, and its sub- 
scription list was purchased by the publishers of the At- 
lantic. 
































Cobos. Several famous journals were devoted exclusively 
to material of humorous or satirical nature. Satire was 
prominent in poetry, song, drama, the novel and in articles 
describing Mexican manners and customs. 








One reason for bringing the Galaxy to attention is that 
it offers a unique opportunity for studying the details of 
magazine publication. It was not, like the other leading 
magazines, the product of an established book-publishing 
firm. There was no subsidizing of the magazine through 
the sale of its contents a second time in book form, and 
this element did not enter into the selection of writers, or 
the choice of articles and stories. As an independent en- 
terprise, the Galaxy was obliged to rely for survival on 
its virtues as a mazazine. Furthermore, the dozen years 
during which the Galaxy appeared provide an ideal span 
for recounting, by means of the manuscript records and 
correspondence which remain and the pages of the 
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magazine itself, the details of the establishment, growth to 
maturity, and demise of a genuine effort to add something 
significant to the periodical literature of America. The 
manuscript sources provide a sounding board for the 
voices of contributors and friends, the former usually seek- 
ing a hearing or complaining of the trials of authorship, 
and the latter offering counsel and good wishes. This man- 
uscript material also shows the hard business of making a 
publishing venture pay; during the Galaxy’s last ten years 
the editing and publishing functions were carried on by 
separate firms, a partnership arrangement which grew 
increasingly difficult. Details of the relationships of the 
editors with contributors and publishers are given in the 
first half of the dissertation. 

A study of the Galaxy is warranted by its contemporary 
reputation. In our own time, Frank Luther Mott has writ- 
ten that “this magazine touched popular life at more points 
and more directly than most other magazines have.” I 
have attempted to show in what areas and with what results 
the Galaxy did analyze the life, literature, art, and thought 
of its period. The second half of the dissertation is de- 
voted largely to this analysis. 

In a concluding chapter, several contributors are dis- 
cussed in terms of the character their writings gave the 
Galaxy. The well-known writers include Walt Whitman, 
who contributed two essays which later, with a third por- 
tion, became Democratic Vistas; Mark Twain, who con- 
ducted a humor department for a year; and the younger 
Henry James, who wrote several short stories and some 
critical essays. Fresh and vigorous fiction was contribu- 
uted by John William DeForest and Rebecca Harding Davis. 
Three relatively unknown writers, Richard Grant White, 
Eugene Benson, and Titus Munson Coan, wrote noteworthy 
articles in a spirit of unhampered assessment of Ameri- 
can culture and society. In the transition from puritanism 
and transcendentalism to a late-century preoccupation with 
science and naturalism, their urgings and protests are of 
significance, showing the reluctance with which the old 
traditions and ideals were surrendered. 

I have not considered the Galaxy’s poetry, serial nov- 
els, and short stories except incidentally. I hope to treat 
this material more fully at another time. 

378 pages. $4.73. Mic 55-242 




















FANTASY IN THE FICTION OF H. G WELLS 
(Publication No. 12,761) 


James Ross Shively, Ph.D. 
The University of Nebraska, 1955 


Adviser: Walter F. Wright 


This study is an examination of the works of fiction of 
H. G. Wells that contain elements of what is commonly 
known in literature as fantasy. Selection of works for 
consideration has been based on a definition of fantasy as 
some occurrence, situation, or setting which, at the time 
of original publication of the works would have seemed to 
the ordinary reader to be actually impossible. On the 
basis of that definition, twenty of Wells’s novels and 
twenty-nine of his short stories are included in the study. 

Wells’s life is considered briefly, especially with 





reference to the effect that his sordid and unhappy child- 
hood had on the development of the element of social pro- 
test and reform which marks all of his fiction, and with 
reference to his early reputation as an author, based al- 
most solely on his fantasies. The works themselves are 
then examined and classified in four distinct types of fan- 
tasy: fairy-tale, weird-tale, utopia, and science fiction. 
His science fiction is examined with special attention to 
the influence it has had on the vigorous genre of science 
fiction of the present day. 

Wells was capable of creating a remarkable illusion of 
actuality in his best fantasies; and an analysis is made of 
his methods of accomplishing it, as well as of his other 
literary techniques. An attempt is made to summarize and 
evaluate the principal aspects of the thought in his stories, 
especially his almost superstitious devotion to science and 
scientists generally. Finally, an effort is made to place 
Wells’s fantasies in the main stream of English fiction, an 
effort which reveals his literary indebtedness to both 
Swift and Dickens and an influence which has been strong, 
especially on later fantastic literature in the genre of sci- 
ence fiction. 

Wells wrote fiction in enormous quantity and of highly 
uneven quality. Some of the unevenness of literary quality 
is apparent in the fantastic fiction, but generally speaking 
the fantasies are much better than most of the polemical, 
verbose work that comprises the bulk of his non-fantastic 
fiction. If Wells could be judged solely on the basis of a 
selected few of his fantasies, he would undoubtedly be 
hailed as a great innovator and an unquestioned genius. In 
any event, he should be acknowledged to have had an un- 
doubted influence on the whole generation that read him 
avidly. Certainly he originated most of the themes and 
attitudes of modern science fiction, and he may be respon- 
sible for much of the veneration of science in the popular 
thought of today. 172 pages. $2.15. MicA 55-1848 


DIE ZEIT ALS ELEMENT DER POETISCHEN 
INTUITION BEI EDWARD MORIKE 


(Publication No. 12,941) 


Helga Slessarev, Ph.D. 
University of Cincinnati, 1955 


The object of this study was to determine the specific 
‘time’ that might be found in the works of the German 
poet Eduard Mérike. The term ‘time’ here does not imply 
anything related to the environment; it signifies rather the 
pure form of intuition pointed out in Kant’s Kritik der 
reinen Vernunft. Alluding to Kant’s work and Heidegger’s 
interpretation of it, Emil Staiger has interpreted three 
German poems in Die Zeit als Einbildungskraft des Dich- 
ters. He considers ‘time’ as the innermost structure of 
the human mind, as the imaginative faculty or the poetic 
imagination. According to Staiger, every human being has 
a different form of intuition which enables his soul to 
bring into context the things which surround him, or the 
experiences which he has. The difference in degree of the 
ability of circumspection distinguishes Goethe, for exam- 
ple, from the German romanticists. 

This method of interpreting poetry by examining the 
expressed ‘time’ has also been employed by Kohlschmidt 
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in regard to some of M6rike’s poems. It was the purpose 
of this dissertation to investigate whether his claim that 
MG6rike presents the same type of ‘time’ as the romanti- 
cists is valid even when all the poet’s works are consid- 
ered. Kohlschmidt especially emphasized that such a 
‘moment of time’ of which Goethe wrote ‘Der Augenblick 
ist Ewigkeit’ could not be found at all. We noticed, how- 
ever, that Médrike’s experience at least seems to be par- 
ticularly determined by certain ‘moments of time.’ The 
happiness or despair of such moments were sometimes 
caused by the experience of love, nature or art, but there 
were also the moments of poetical inspiration. What was 
their innermost basis? Beck (Euphorion, 46. Band, 3.4/. 
Heft, 1952) suggested Moérike’s mystical experiences. But 
we would rather see here the specific kind of poetical 
intuition. 

It also had to be asked what the origin was of the pic- 
tures and feelings to which Mo6rike gave poetical form. 
Did he receive them mostly from his memory, as some of 
his critics maintain, or did he obtain them from present 
experiences as well? What was the significance of remi- 
niscences, of longing and ‘Wehmut’? Did he belong to the 
group of ‘Biedermeier’ poets? The narrowness of the 
environment in which he lived would indicate a certain 
connection, but his ‘space’ — the other form of intuition — 
is much broader. The frequent occurrence of demoniacal 
powers and of sudden destruction also separates him from 
this group. His ability of circumspection that connects the 
past and the present rather approaches that of Goethe. 
Morike shares also with Goethe the ability to experience 
moments of exaltation without at the same time longing for 
the past or the future, as is the case with the romanticists. 
Morike is always waiting for these moments. In this he 
differs from Goethe to whom any moment could become 
eternity, whose mind could see the general in every partic- 
ular, and whose experiences, therefore, hold true for all 
mankind. M6rike’s experiences, however, were true only 
for himself and for those who shared his feelings. But they 
were nevertheless of a wide range and great depth. With 
his soul he did not withdraw from any of them, even though 
he often did so in real life; on the contrary, he rather 
withstood them. 

In conclusion it can be stated that a specific structure 
of Mérike’s ‘time’ does exist. In its ability of circum- 
spection it resembles that of Goethe; it is distributed over 
the entire span of the poet’s life, so that his works area 
symbolic expression of all his experiences. Different from 
Goethe is the greater significance Morike places upon the 
knowledge of instability. Through it he receives an insight 
into a greater variety of human experiences of the kind the 
romanticists had. 97 pages. $1.21. MicA 55-1849 





RELIGION IN EARLY ROMANTIC NOVELS 
(Publication No. 12,477) 


Karin Stuebben Thornton, Ph.D. 
Columbia University, 1955 


Religion is one of the main interests of Early Roman- 
ticism, and the novel constitutes for these writers the 
chief vehicle of ideas. In this dissertation the novels of 
members of the First Romantic School only have been 


considered. Since their authors were united in collabora- 
tion and exchange of ideas, certain common religious 
trends, such as the union of religion with art and with love, 
can be observed. As the very combinations indicate, the 
religious expression in these novels is a highly original 
phenomenon, often remote from what is commonly called 
religion. Primarily, however, these novels are confessions 
and therefore have to be considered on the grounds of in- 
dividual expreience. In the present study each author’s 
religious development and his pertinent writings, prior to 
the composition of his novel, have been examined. 

Ludwig Tieck grew up in the atmosphere of Enlighten- 
ment, but basically he remained unsatisfied by the rational 
this-worldliness of that movement. His desperate moods 
as a student, of which William Lovell is a reflection, give 
evidence of this. Lovell passes through a deteriorating 
development without being able to find in religion the refuge 
which alone could change his declining course. It was due 
to Wackenroder and his enthusiasm for the religion and 
art of the Middle Ages that Tieck overcame his depres- 
sions. In Franz Sternbald, Tieck attempts to be a faithful 
follower of Wackenroder’s ideas, while at the same time 
he cannot conceal the fact that, as a Protestant, he re- 
mained at heart critical of medieval Catholicism. 

Friedrich Schlegel displays a remarkable lack of reli- 
gious thought in his youth. Chiefly through his friendship 
with Schleiermacher and Novalis, Schlegel became inter- 
ested in religion, and indeed his preoccupation with it be- 
came so strong that he planned to write a “Bible” and 
found a religion of his own. Lucinde is a reflection of these 
ideas, for in his love for Dorothea, which is the main 
theme of his novel, Schlegel has symbolized his own reli- 
gion. This creed embodies values and qualities which can 
be compared to orthodox faith. However, one basic differ- 
ence stands out: Making the beloved the center of one’s 
religion necessarily results in a certain concentration on 
earthly values. 

Dorothea, the daughter of Moses Mendelssohn, was in 
her early years primarily influenced by her father’s 
Humanitatsreligion. Her literary work was mostly in- 

















tended to earn money for Friedrich and therefore has fea- 
tures designed to please a mass audience. In Florentin 

the sensationalistic exaggeration in the description of the 
hero’s preparation to become a Benedictine gives proof of 
this. In the latter part of Florentin, however, Dorothea has 
created a great religious personality in Clementina, who 

in her admirable piety and charity constitutes a valuable 
contribution to Early Romantic religiosity. 

Novalis grew up in the atmosphere of pietism, but his 
own religion becomes evident only after the death of Sophie. 
At this time his faith shows both pietistic traits and a 
strong inclination toward Catholicism. Moreover, Fichte’s 
influence is interwoven with Novalis’ religious concepts. 
In his magical idealism, Novalis transferred superhuman 
qualities of Fichte’s absolute ego to the empirical ego, 
particularly that of the artist. Henrich von Ofterdingen’s 
development as an artist embodies such ideas. Heinrich, 
however, undergoes a parallel religious development, for 
his final goal, as proclaimed by Sylvester, is the ancient 
unity of poet and priest. 

A great variety of spiritual experience contributes to 
Early Romantic religiosity, which in this all-embracing 
quality proves to be truly Romantic. 

251 pages. $3.14. Mic 55-243 
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LEON BATTISTA ALBERTI: IDEA AND REALITY 
(Publication No. 12,478) 


Barry Ulanov, Ph.D. 
Columbia University, 1955 


Most of those who have written about the fifteenth- 
century architect, artandarchitectural theorist, and moral 
philosopher, Leon Battista Alberti, have concentrated on 
his universality, on the breadth of his achievements in at 
least two arts and several more of the philosophical disci- 
plines. At no point, however, has much been made of the 
connection between the admonitions, reprimands, and 
rhetorical flights of his moral dialogues and the similar 
texture of his art and architectural theory. 

A systematic examination of Alberti’s major moral 
treatises, his Tranquillita dell’ Animo, Teogenio, and 
Momus seu de principe, reveals a consistent pattern of 
analysis, advice, and inspired if not always inspiring out- 
burst. A firm rationalism guides his principal speakers, 
even when they are merely allegorical figures, as in the 
Momus. By rule and regulation, man can escape the afflic- 
tions of Fortune, the temptations of his own appetites, and 
the injuries of a disordered society. Time-tested maxims 
and reflections, culled from classical and Christian sources, 
punctuate the dialogues and alternate with exempla drawn 
from the life and times of Alberti’s distinguished banking 
family in setting the high moral tone of these works. From 
time to time, however, Alberti is caught by a particular 
idea, a given work of art, a strong personal conviction, and 
what has seemed much of the time an exercise in common- 
places becomes a moving Renaissance document celebrat- 
ing the beauty of architecture, the grace of the music of 
the mass, or the benignity of a model prince. 














In all of his writings, Alberti pays tribute to the self- 
sufficiency of human reason. In the four books of the 
Della Famiglia, once again drawing freely upon the his- 








tory of his family, he constructs a sociology of the 
household in which the paterfamilias occupies a position 
much like that of the prince in his last important work, 
the De Iciarchia, and an economy of love and friendship 
is budgeted according to classical precept and Christian 
doctrine. Here, too, the austerity of an apparently in- 
flexible system and a literary style which fits it are 
both relieved by rich rhetorical passages, notably one 
in which the indignities and injustices of political life 
are excoriated. 

Gradually, in these moral dialogues, Alberti unfolds 
his vision of an ideal city of man. In his Della Pittura, 
he assigns the painter a particularly large and respon- 
sible role in that city, lightening his task somewhat by 
a carefully constructed painting method, with all the 
details filled in and every possible tool placed at his 
disposal. An even more significant part in the ideal 
city is given the architect in Alberti’s masterpiece, his 
Della Archittetura: he is asked to bring to earth in the 
form of buildings and streets and squares and gardens 
a universal harmony which his mentor, Alberti, has 
appropriated from Pythagoras and developed through 
personal experience into an empirical method. Whatever 
the limitations of the method or the city it is designed 
to create, the figure of the artist — Alberti himself — 
which emerges from this work is one of great stature, 
one worthy of the actual buildings he planned and some- 
times saw through to completion, and certainly one 
larger in its perhaps irrational dreams than the conven- 
tional moralist of the philosophical dialogues. 

250 pages. $3.13. MicA 55-1850 
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MATHEMATICS 


A DIFFERENTIAL CALCULUS FOR 
FUNCTIONS OF MATRICES 


(Publication No. 12,559) 


John William Coy, Ph.D. 
University of Michigan, 1955 


Because of its conciseness and clarity, the notation of 
matrix algebra is finding favor with a rapidly increasing 
body of workers in many and varied fields of scientific 
investigation. This paper makes available, in the matrix 
notation, some of the important concepts of the differential 
calculus for functions of rectangular matrices of real and 
complex variables. A major portion of the developments 
of this paper are immediately applicable in such fields as 
probability and statistics, psychometrics, biometrics, 
econometrics, mechanics, and physics. 

Chapter 1, which is introductory, includes a review of 
the present literature on matrix functions and their de- 
rivatives. 

Basic concepts are presented in chapter 2. There isa 
section on inequalities between traces of matrices anda 
section which summarizes and contributes to the present 
literature on norms of matrices. Limits of matrix vari- 
ables and continuity of matrix functions are considered. 

In chapter 3, the partial derivative of a p by q matrix 
function F of an m by n matrix variable X, with respect 
to a scalar element xj; of X is defined at X= Aas 


o)F(A) _ li F(A + AxijJij) - F(A) 
= lim | 

O)Xi; Ax;; >0 Axi; 
provided the limit exists. The matrix J;; has the same 
numbers of rows and columns that X has, with the real 
scalar unit 1 in the (i,j)th position and zeros elsewhere. 
The (r,s)th element of 0)F(A)/o)x;; is o)f, s(A)/0)x;;, where 
f-,(X) is the (r,s)th element of F(X). This derivative is 
referred to as type J. Rules for obtaining a second funda- 
mental matrix derivative, the type K, from the type J, are 
developed. The type K matrix derivative of the element 
function f,.(X) has the same numbers of rows and columns 
as the matrix X has, with o)f,.(A)/o)x;; in the (i,j)th posi- 
tion. Two specializations of the types J and K matrices, 
called the diagonal and trace derivatives, respectively, 
are defined. 

Total differentials and total derivatives of matrix 
functions are discussed in chapter 4, total derivatives of 
Symmetric, skew-symmetric, and diagonal matrices are 
developed in chapter 5, the very useful scalar functions of 
matrices are treated in chapter 6, and definitions and 
working formulas for matrix derivatives of higher order 
are to be found in chapter 7. 

In chapter 8, convergence criteria for sequences and 
series of matrices are presented using norms of matrices 
instead of the usual conditions on the characteristic roots. 
Also, in this chapter, there appears a Taylor’s expansion 
for functions of real and complex matrix variables, which 
does not require that the matrices involved be square, or 
that they have any particular commutative properties. A 
matrix function which has a Taylor’s series representation 








? 
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in some region R of the space in which the function is de- 
fined is said to be analytic in R. 

In chapter 9, conjoint derived matrices are defined, 
some forms of which have determinants which are the 
Jacobians and Hessians of the given matrix transfor- 
mations. 

Extrema of functions of matrices are discussed in 
chapter 10. The treatment is conventional, but in matrix 
notation. 

An appendix contains eight tables of derivatives of 
functions of matrices. 215 pages. $2.69. MicA 55-1851 


EXPLICIT FORMULAS FOR NORM GROUPS IN 
GENERALIZED LOCAL CLASS FIELD THEORY 


(Publication No. 12,826) 


Theodore Henry Miller Crampton, Ph.D. 
Indiana University, 1955 


This paper deals with the problem of obtaining explicit 
formulas for the norm groups N(K/k) of abelian extensions 
K/k of a regular local field k in Generalized Local Class 
Field Theory. The notation and terminology follow G. 
Whaples and E. Witt. After the customary reductions of 
Galois Theory and Hilbert Ramification Theory, one 
specializes to the same problem for pure ramified cyclic 
extensions C/k. The particular cases treated are: 


Case 1: deg C/k =m, n prime to the characteristic of k; 
Case 2.p: deg C/k = n = p’, p the characteristic of k. 


The point of view taken is that C/k is described by a de- 
fining equation. The explicit formulas for N(C/k) then de- 
pend on the defining equation of the extension. 

Whaples has shown in Case 1 that k contains primitive 
n-th roots of unity, hence Multiplicative Kummer Theory 
is used to discuss defining equations of C/k. From a given 
Kummer defining equation xn - @ = 0 for C/k there can be 
deduced by elementary steps an equivalent (normalized) 
defining equation x"- 7 =0, 7a prime. From this and 
Hensel’s product formula one obtains 

Theorem 1. C/l is Kummer extension of the form 


C=k(7),W=T7€ek, 


for some prime 7 which can be constructively computed 
from a given Kummer defining equation. And 


N(C/k) = <-> *k(o): 


The extensions of Case 2.p fall under Additive Kummer 
Theory. When n = pa given defining equation f x = a can 
be transformed modulo k* to the form 








O 
(1) p x = > 


p+i=-m 





Oo? 





_ 1 
Re. 1 


Rg 0, 


-m 


where Rg. denotes an element of the field k, of Teichmiuller 
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represenatives. By a transformation of primes (1) is 
shown to be equivalent to 


(2) px=Rer™. 


Using the known norm criterion 


(3) ae N(k(P ~1 2) Ax) «=> locres B oe ef k 


and image-group index computations, one proves 
Theorem 2.p (n = p). C/k is a Kummer extension of 
form 





C = k(A), pAa=Rer™, 


for some Re € k; and some prime 7 which can be construc- 
tively computed from a given Kummer defining equation. 
And 

m-l 


(4) N(C/k) = <4>-kg, ) E(I(k)* , 7*) 


E(s €~" @ 1(k)* + puk)* , 7™)-K (m1)? 


where E( tm) is the Artin-Hasse mapping of the Witt- 
vector ring I(k) into k and % is the Teichmiiller mapping 
of k into I(k). 

A norm-group formula relative to (1) is also computed; 
it is rather more complicated than (4). 

To treat the general Case 2.p a generalization of (3) 
based on Witt’s residue vectors is derived: Let a €k:, and 
let 8 be a Witt-vector of length r over k. Let & be an. 
element of the formal power series ring over I(k) and % be 
a vector of such elements, and suppose % and BS map 
naturally into a and B . Then 


a eN(K(J0~'B)/k) <— locres (g)(r> er € Pk)" + P U(k)* , 


where (3)! (r-1) is the (r - 1)-th Nebenkomponent of $. 

A given defining equation P x = d of C/k may be nor- 
malized so that the zero-th component of @ has the form 
of the right-hand side of (2) and all the others have the 
form of the right-hand side of (1). Computations are very 
difficult for the most general normalized equation, so 
special cases are discussed and the following theorem 
proved. 

Theorem 2.p (a). If C/k has the form 








C=k(0,,...,@,-;); pé = (Rea ™,0,..., 


, ; “i 
then the conductor of N(C/k) is 7 *', m’ = mp’, and 
m’- 1 


M  E(Xk)* , 7) 


N(C/k) = <1’> -k;- pti = 


-E( 3 €~* PI(ie)* + PT MK)* , 7™)- k(t)» 


where 7’ is any prime in N(C/k). 

The norm-group formula for the splitting field of (1) is 
verified by means of the new norm criterion and the easier 
local residue computations permissible in characteristic 
zero. 62 pages. $1.00. MicA 55-1852 
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POLYNOMIAL COCYCLES 
(Publication No. 12,831) 


Robert Edwin Heaton, Ph.D. 
Indiana University, 1955 


Let f(x,,...,X,) be a polynomial in the polynomial ring 
k[x,,...,X,,| where k is an arbitrary field, and further re- 
quired that 


5 £(x,, »..,Xn) = 


where 6” is analogous to the Eilenberg and MacLane in- 
homogeneous coboundary operator (S. Eilenberg and S. 
MacLane, Cohomology Theory in Abstract Groups I, Annals 
of Mathematics, vol. 48, 1947, pp. 51-78) and where the 
x; “operate trivially.” Such a polynomial will be called a 
polynomial n-cocycle. It is easy to see that the polynomial 
l-cocycles are the additive polynomials of Ore and Whaples 
(George Whaples, Additive Polynomials, Duke Mathematical 
Journal, vol. 21, 1954, pp. 55-66) which have certain nice 
properties used by Whaples in the development of the ex- 
istence theorem for generalized local class field theory. 
When n 22 the structure of the polynomial n-cocycles is 
more difficult to determine, and it is the object of this 
paper to produce an explicit form for them. 

If the field k has characteristic 0, it is shown that a 
polynomial n-cocycle f(x,,...,x,) over k where n>2 is 
just the coboundary of a polynomial over Kk, i.e., 


f(x,,...,X,) = O'e(m,...,X,) 


.»X,-]|. To show this, 
»X,) may be written in 

















where g{x,,...,X,-)) is in k[x,,.. 
use is made of the fact that f(x,,... 
the form 


Oe sid © Bas «: 


where h(x,,...,Xn-1) is a polynomial and f(x,,...,x,) is a 
normalized polynomial cocycle over k, i.e., f(x,,...,Xn) is 
a cocycle which is 0 whenever any of its indeterminates 
takes on the value 0. Then if there is a polynomial 


Q(X, ..-,Xn-y 


Xq) + O'H(X,,...,Xp) 


over k such that 


A, &X,,-++,Xn-}) = = £(1,x,,...,Xn-p) 


where 4, is the difference operator from “The Calculus of 
Finite Differences,” it is proved that 


f(x,,...,X,) = 6 @(X),...,Xp)- 


But over fields of characteristic 0 there exists such a poly- 
nomial g({xX,,...,X,-)); and in fact, if the field has charac- 
teristic p and f(x,,...,x,,) is of degree less than p in x, 
and less that p - 1 in x,, there also exists such a 


g(x,, eee »Xn-)) 


Then for n 2 2 and k of characteristic p it will follow that 
any polynomial n-cocycle f(x,,...,xXn,) over k which is of 
degree less than p in x, and less than p - 1 in x, is the co- 
boundary of a polynomial over k. 

For the general polynomial n-cocycles over fields of 
characteristic p the problem has been solved completely 
only in the case where n = 2; although a conjecture is made 
about the n-dimensional case. Even for the low dimension 
of 2 an appeal to the theory of abelian group extensions is 
necessary, and extensive use is made of the fact that if 
GF(p*)* denotes the additive group of the Galois field of 
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order p* then the group of inequivalent group extensions of 
GF(p)+ by GF(p’)* is merely the 2-dimensional coho- 
mology group H(GF(p*)+,GF(p)+) of GF(p™)+ over GF(p)t. 
It is shown that an abelian group extension of GF(p)+ by 
GF(p")+ must either be a group of type p’,p,...,p or of 
type p,p,...,p. Let (x,y) be the polynomial over the ordi- 
nary integers given by 


Hx,y) = + ue wt 


and y(x,y) be the polynomial over the Galois field GF(p) 
obtained by reducing the coefficients of ~(x,y) modulo p. 
Then it is proved that a polynomial 2-cocycle f(x,y) over 
a field k of characteristic p is of the form 





f(x,y) = za, Ah,,(x),hy(y)) + b(x,y) + c(x,y) 


where the ajiare in k and 

a) the hx) are additive polynomials over k- GF(p’*) 

for somer, 

b) b(x,y) is a bilinear polynomial over k, 

c) c(x,y) is a polynomial 2-coboundary over k- GF(p). 

The conjecture made concerning the structure of all 
polynomial n-cocycles over a field of characteristic p is 
a generalization of the case for the 2-cocycles, the poly- 
nomial g(x,y) being generalized to a somewhat similar 
type in n indeterminates, the bilinear polynomial b(x,y) to 
an n-linear polynomial, and the polynomial 2-coboundary 
c(x,y) to a polynomial n-coboundary. 

43 pages. $1.00. MicA 55-1853 


THE NORMAL SELF-ADJOINT EIGENVALUE 
PROBLEM AND UPPER AND LOWER BOUNDS FOR 
THE EIGENVALUES VITH THE ITERATION METHOD 


(Publication No. 13,174) 


Jean Kestens, Ph.D. 
Brown University, 1955 


Author studies the eigenvalue problem 


(1) M(y) = A Ny) 


M and N being differential operators, together with the 
boundary conditions (B.C.). 


2m-1 
(2) U(y)= » 


The problem is self-adjoint, i.e. for any functions u and v 
satisfying only the B.C. 


: — 
[Opi y”) (a) + By; y") (b)] =1,...,2m 


b b 
(3) [u M(v) - v M(u)] dx = 0 | [u N(v) - v N(u)| dx = 0 
a a 


The problem (1) (2) (3) is restricted to the two classes: 
(A) The M-definit problem: | u M(u) dx 2 0 and for those 


b ° b 
u + 0 for which| u M(u) dx = 0, { u N(u) dx >0 (or<0) 
a a 


b 
(B) The N-definit problem: (a) | u N(u) dx > 0, or 
a 





b 
(b) | u N(u) dx > 0 and A = 0 is not an eigenvalue, or 
a 
(c) N(y) = g(x) y with g(x) 20 and + 0 (or g(x) < 0 and # 0). 


Problems of class (A) have teen investigated by Kamke 
(Math. Zeit 46 1940, 231-286). Problems of class (B) have 
not yet been investigated (to the knowledge of author). 

Classical iteration is used throughout the paper. 
Schwarz’ quotients with even indices | 2,| correspond to 
Rayleigh quotients and are upper bounds for the absolute 
values of the eigenvalues of problem (A), whereas, Schwarz’ 
quotients with odd indices |#>,,,) | are upper bounds for the 
absolute values of the eigenvalues of problem B. 

Bessel’s inequalities and Parseval’s equalities are re- 
called for class (A) (Kamke) and established for class (B). 

Upper and lower bounds (U.L.B.) for the eigenvalues 
are established, generalizing the results of Kryloff- 
Bogoliubov-H.D.Weinstein on the one hand, and those of 
Temple and Collatz on the other hand. 

The simultaneous determination of the eigenvalues 
after Galerkin and Grammel is investigated, and rough 
U.L.B. for the second eigenvalue are obtained directly from 
Schwarz’ quotients. This can be useful for getting narrow 
U.L.B. for the first eigenvalue without using the compari- 
son theorems (these theorems were established for prob- 
lems of class (A) by Kamke and Collatz; for problems of 
class (B) the question of the validity of those theorems is 
left open). 

Conclusions concerning the sequence { #,, } are given. 

Paper ends with two numerical examples, exemplifying 
some features of problems of class (A) and class (B). 

Throughout the paper, use of the expansion theorem was 
systematically avoided for more generality. 

88 pages. $1.10. MicA 55-1854 


ON THE ALGEBRAIC THEORY OF LINEAR 
MULTIDIFFERENTIAL POLYNOMIALS 


(Publication No. 12,939) 


Frank Levin, Ph.D. 
University of Cincinnati, 1955 


The properties of the ring of ordinary linear differ- 
ential polynomials over a field of characteristic zero, 
where addition is defined in the usual way and multipli- 
cation by substitution, follow from the fact that it is ring 
having left and right Euclidean algorithms, and thus is a 
non-commutative principal ideal ring. 

The purpose of the present paper is to extend the re- 
sults obtained for the case of polynomials in one indetermi- 
nate to that of polynomials in several indeterminates. 
This ring of linear multidifferential polynomials does not 
possess left and right Euclidean algorithms, and is no 
longer a principal ideal ring. Therefore, the investigation 
of this ring employs ideal-theoretic methods. 

First, by a generalization of the Hilbert result for 
commutative rings of polynomials it is shown that every 
ideal has a finite basis. Next, a canonical basis of a right 
ideal is constructed and this basis bears similar proper- 
ties to the generating polynomial of an ideal in the non- 
commutative principal ideal ring of ordinary linear 
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differential polynomials. For example, it is “reduced” 
with respect to orders of the indeterminates appearing to 
all the other elements of the ideal, and it gives an upper 
bound to the length of a minimal basis of the ideal. 

The algebraic analogy of the adjoint transformation of 
classical differential equations is introduced and it is 
shown to be an anti-automorphism of the ring of multi- 
differential polynomials. This establishes a duality be- 
tween left and right ideals which permits limiting the dis- 
cussion to the properties of right ideals. 

The set of all multidifferential polynomials which have 
a given element of the ground field as a solution of their 
associated differential equations form an ideal, a solution 
ideal. The canonical basis of such an ideal is constructed 
and it is shown that solution ideals are maximal ideals. 
Necessary and Sufficient conditions for solvability in the 
ground field of non-homogeneous linear multidifferential 
equations associated with multidifferential polynomials are 
given in ideal-theoretic terms. In addition, two other im- 
portant cases of maximal ideals are investigated. 

The classical definition of a restricted similarity trans- 
formation for right ideals has been given by Loewy and 
Noether-Schmeidler. This definition is shown to be partly 
redundant, since it is shown here that the equivalence 
property which they required in their definition is a con- 
sequence of the remaining part of their definition. In ad- 
dition, it is proved that the restricted similarity trans- 
form of a maximal ideal is again a maximal ideal. This 
result emphasizes the correspondence between maximal 
ideals in the ring of multidifferential polynomials and 
irreducible polynomials in the ring of ordinary differ- 
ential polynomials. Furthermore, the transform of a solu- 
tion ideal is shown to be again a solution ideal, a result 
which corresponds to the case of one indeterminate. 
Finally, if a zero of an ideal is known, it is possible to find 
a zero Of any ideal which is restricted similar to the first 
ideal. 

With the properties of the r-similarity, it is possible 
to prove uniqueness of representation up to r-similarity of 
a completely reducible ideal as the intersection of maxi- 
mal ideals. Also, it is shown that the quotient modules of 
r-similar ideals are isomorphic. 

For questions of factorization of polynomials a gener- 
alization of restricted similarity is introduced, g-(general) 
Similarity. Then it follows that if a polynomial is factora- 
ble into two factors, at least one of the factors must be an 
element of an ideal g-similar to any ideal which includes 
the original polynomial. Finally, it is shown that the quo- 
tient modules of g-similar ideals are isomorphic. 

55 pages. $1.00. MicA 55-1855 


ANALYTICAL STUDIES RELATED TO 
THE MAXWELL-BOLTZMANN EQUATION 


(Publication No. 12,841) 
Dietrich Morgenstern, Ph.D. 
Indiana University, 1955 
Part I presents a theory of existence and uniqueness 
for the differential-functional equation 


(+) -SELO) = _ s¢twayaalt,tit)) + mm(tst(t),£() 





where %i is a non-negative linear bounded operator from 
into L”, Ma non-negative bilinear bounded operator from 
L’ x L’ into L!, and the mean vzlue of the right hand side 
is zero. The main theorem establishes the existence and 
uniqueness of solutions to the initial value problem in the 
class of non-negative functions in L’ and for all time. 
Other results in part I are valid subject to weaker restric- 
tions on the right hand side of (*). 

Part II applies the analytical theorems of part I to the 
Maxwell-Boltzmann equation of the kinetic theory of gases, 
taking as w-space the phase space of a single molecule. It 
is shown that the usual physical “derivation” leads not only 
to the classical Maxwell- Boltzmann equation, but justifies 
equally well a new fundamental equation, differing from the 
old one in the introduction of a mollifier, reducing to it in 
the spatially homogeneous case. This new equation is 


>, 5 (t,x, 8) = 2°, € grad, 3 + & (x) grad; 3) 


= {| [Btw,e {5¢t, »N)S(t y,n’) 


- B(t, x, €) F(t,y,&’)} h,y)dé’da dy 


where h(x,y) = h(y,x) 2 o is the mollifier. This equation 
implies conservation of mass, total momentum, total energy 
and gives rise to the H-theorem. When B satisfies a cer- 
tain condition of boundedness, as in the case for Maxwellian 
molecules, the theorems of part I can be applied to prove 
existence and uniqueness for all time of a solution corre- 
sponding to an arbitrary integrable initial density and to 
boundary conditions appropriate to the following three 
cases: (a) unlimited space 

(b) periodic space 

(c) finite vessel with perfectly reflecting 

walls. | 
Part III studies the trend toward equilibrium in the 

spatially homogeneous case. It begins with a general theo- 
rem of compactness: if in a bounded x-space the set of 
functions f(x, ~)>o satisfies 


[[taxag = 1, [[# sax ag =E, {fe log fdxdé £H, 


then any infinite sequence of functions contains a subse- 
quence which converges weakly toward some f*€ L’. 

This theorem and a Gauss transformation is applied to the 
kinetic theory for a certain class of B-functions. For this 
class it is proved that if the initial density yields finite 
mass, energy, fourth moment, and entropy, then as t7 =~ 
the solution tends weakly toward a uniquely determined 
Maxwellian density. 45 pages. $1.00. MicA 55-1856 


COHOMOLOGY RINGS OF PRODUCT COMPLEXES 
(Publication No. 13,181) 


Frank Pantaleone Palermo, Ph.D. 
Brown University, 1955 


The Kunneth formula enables one to determine the in- 
tegral cohomology group H(Xx Y) of the cartesian product 
of two topological spaces X and Y in terms of their integral 
cohomology groups H(X) and H(Y). However, this formula 
does not enable one to determine the multiplicative structure 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





MATHEMATICS 1409 





of the cohomology ring H(Xx Y) in terms of the integral 
cohomology rings H(X) and H(Y). In fact, it can be shown 
by simple examples that the integral cohomology rings 
H(X) and H(Y) do not determine the cohomology ring 

H( Xx Y). : 

Let H(X, n) denote the cohomology ring of X with the 
integers modulo n as coefficients. Following Bockstein 
(C. R. (Doklady) Akad. Nauk. SSSR, 40 (1943) pp. 339-342) 
we define the cohomology spectrum of X to be the set of 
cohomology rings H(X, n), n = 0 together with the coef- 
ficient homomorphisms h,, ,: H(X, n) > H(X, m) m> 0, 
n > 0, and Bockstein homomorphisms 4, : 


A(X, n) > H(X), n>0 


defined as follows: 
If x is a cocycle modulo n, let x, denote its cohomol- 
ogy class in H(X, n). Then 


Bm hXn) ‘| sn) . 


(m,n) 





and 
An(xn) =(4 6x) 
n Oo 
It should be mentioned that these are additive homomorph- 
isms, but not multiplicative homomorphisms. 

Bockstein (loc. cit.) stated that the cohomology spectra 
of X and Y determine the cohomology ring H(XxY). From 
these spectra he constructed a group which is isomorphic 
to the group H(Xx Y), however, he did not introduce any 
products in this construction; thus the question of the de- 
termination of the integral cohomology ring of Xx Y was 
left open. He also gave a construction for determining the 
groups H(XxY, n). 

In this paper, the problem of determining the cohomol- 
ogy ring of the product space XxY is treated in a purely 
algebraic fashion. If K and L are the ring of cochains of 
X and Y, respectively, then the tensor product K@® L is 
the ring of cochains of Xx Y. Thus the algebraic problem 
amounts to the determination of the cohomology ring 
H(K@ L) in terms of the cohomology spectra of K and L. 

In the first chapter, the properties of the cohomology 
spectrum of a cochain complex are indicated. 

Let K and L be cochain complexes and let S,(K, L) 


= 20 HK, n)®)H(L, n) (direct sum). Let Q{K, L) be the 


subgroup of S,.(K, L) generated by the following three types 
of elements: 


i) hi,(x) @ y - x @ hj iy) i>0, j >0 
ii) Aj(x) @ y- x ® hj dy) j>0, 
iii) w (x) @A j(y) - hj,dx)@y j>0, 


where x and y are in the domain of the respective homo- 
morphisms and W is the involution of H(K) which multi- 
plies a p-dimensional cohomology class by (-1)P. 

The “cross-product” homomorphism a,;: 


H(K,n) ®&) H(L,n) > H(K @ L, n) 


is defined as follows: Let x and y be cochains which are 
cocycles modulo n. Then a,(x,@y,) =(x@y),. A homo- 
morphism @,: S,(K, L) >» H(K@)L) is defined by the 
formula 


Yo| H(K, n) &)H(L, n)=4,a, n>0 
a n=0. 


O 





The following theorem is proved in Chapter II: 
THEOREM. If K and L are finitely generated free 
cochain complexes then 

a) @o is onto, 

b) kernel % = QdK, L) 
In this chapter a product * is introduced inSK, L) and Qo 
is shown to be a ring homomorphism. Thus, if K and L are 
finitely generated free cochain complexes, Q,(K, L) is an 
ideal of S,(K, L) and the quotient ring R,({K, L) is naturally 
isomorphic to the cohomology ring H(K @ L). 

In Chapter III, a similar construction is used to deter- 
mine the cohomology ring of K (%) L with the integers 
modulo n as coefficients. In Chapter IV, the Bockstein 
and coefficient homomorphisms are defined using only the 
cohomology spectra of K and L. The results of the previous 
sections are summarized using the language of the theory 
of functors (Eilenberg and Steenrod, Algebraic Topology, 
Princeton, 1952, Chapter 4). In the last section, the con- 
clusion of the above theorem is shown to hold without the 
restriction that K and L be finitely generated cochain com- 
plexes. As a consequence, it follows that the Cech co- 
homology ring with compact supports of the cartesian prod- 
uct of two locally compact spaces is completely determined 
by the Cech cohomology spectra (with compact supports) of 
each of the factors. 58 pages. $1.00. MicA 55-1857 


THE CO-IDEAL THEORY 
OF COMMUTATIVE SEMIGROUPS 


(Publication No. 12,846) 


William Morris Perel, Ph.D. 
Indiana University, 1955 


Most of the work with commutative semigroups is not 
concerned with ideal theory at all. The work with ideal 
theory is, for the most part, not concerned with duplicating 
ring ideal theory nor with formulating the theory in such a 
way that ring ideal theory may be obtained as a special 
case. MacKenzie in Commutative Semigroups, Duke Mathe- 
matical Journal, vol. 21(1954), pp. 471-477, developed a co- 
ideal theory of which ring ideal theory is a special case. It 
is the purpose of this paper to extend MacKenzie’s work 
and to duplicate more ring ideal theory in commutative 
semigroups. 

In the first section the idea of one co-ideal being prime 
relative to another and the idea of two co-ideals being rela- 
tively prime are defined. The connection between these 
terms and the same ones in ring ideal theory is explained. 
From the idea of one co-ideal being non-prime relative to 
another and a minimal condition, one is able to define the 
principal components of a co-ideal and to obtain the princi- 
pal representation of every co-ideal as the union of its 
principal components. The analogy to the ideal theory of 
rings is discussed fully. 

In the second section an extension theory is formulated. 
That is, one semigroup is assumed to contain another. With 
every co-ideal of the smaller semigroup is associated a 
co-ideal of the upper semigroup, called the extension co- 
ideal. Conversely, with every co-ideal of the upper semi- 
group is associated a co-ideal of the lower semigroup, 
called the contraction co-ideal. Relations between the de- 
composition of a co-ideal in one semigroup and the 





The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-i/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





1410 MATHEMATICS 





decomposition of its extension or contraction in the other 
semigroup are found, both for the decompositions of Mac- 
Kenzie and of section one. AS more assumptions are 
made, the results become stronger. Finally, derogotory 
elements are defined and their connection with the divisors 
of zero of a ring is explained. Then an important example 
is considered, in which one of the two semigroups is a 
quotient semigroup of the other. All of the previous re- 
sults are specialized to this example. 

In the third section all of the previous results are ap- 
plied to the case of single-primed families of co-ideals. 
This case is analogous to that of single-primed rings. 
Some of the theorems become more general and are more 
easily proved. The primary decomposition similar to the 
chief result of MacKenzie’s paper is achieved without 
making assumptions such as the ones he made. 

45 pages. $1.00. MicA 55-1858 


HIGHER DEGREES OF DISTRIBUTIVITY 
AND COMPLETENESS IN BOOLEAN ALGEBRAS 


(Publication No. 13,189) 


Edgar Clarence Smith, Jr., Ph.D. 
Brown University, 1955 


A Boolean algebra A is (p,q)-distributive for p and q 
cardinal numbers 2 2 if the product of the sums of at 
most p sets X each of at most q elements of A is equal to 
the sum of all possible products each of which contains 
precisely one factor from each X, provided the sums and 
products in question exist. A Boolean algebra A (or an 
ideal in such an algebra) is p-complete (p2 2) if the sum 
of every set of at most p elements of A exists. The fol- 
lowing results hold: (1) Every (p,q)-distributive Boolean 
algebra is (p,p)-distributive. (2) Every 2P-complete, 
(p,p)-distributive Boolean algebra is (p,2P)-distributive. 
(3) If the generalized continuum hypothesis holds, and q is 
a singular cardinal number, then there is a p<q anda 
Boolean algebra A such that A is (p,p)-distributive but not 
(p,q)-distributive. (4) If the generalized continuum hy- 
pothesis holds, q is singular, A is a Boolean algebra p- 
complete and (p,q)-distributive for every p< q, then A is 
(q,q)- distributive. 

Let n be an infinite cardinal number and v the initial 
ordinal associated with n. A Boolean algebra A has prop- 
erty (P,,) if for every sequence 1a; jli,d < v}CA such that 
all the . ZY a, . and. . exist and the latter is 

j<v “2 i < . oe i 
> 0, there is a function f on it li < v} to{jlj < v} such that 


, Dy 4i,£(i) = 0 if false for every k<.v. The dimension of 
a Boolean algebra A (or an ideal) is the least cardinal 
number d(A) such that the power of every disjointed subset 
of Ais at most d(A). The following results hold: 
(5) Every Boolean algebra A with property (P,,) and 
d(A)<r is atomistic. (6) If n is an infinite regular 
cardinal number, there is a complete Boolean algebra with 
property (P,) which is not (n,n)-distributive. (7) The pos- 
session of property (P,) is sufficient but may not be nec- 
essary for a Boolean algebra to be an n-homomorphic 
image of an n-complete field of sets. 

For fields of sets, conditions of completeness and 





dimension sufficient to imply certain degrees of complete- 
ness of ideals have been known for some time. The follow- 
ing similar results for Boolean algebras hold: (8) Suppose 
m and n are infinite cardinal numbers, n is weakly attain- 
able from m, A is an n-complete Boolean algebra and [is 
an m-complete ideal in A. Suppose either d(A/I) S$ p for 
some cardinal number p satisfying 2P£ m or A/I is iso- 
morphic to an m-complete field of sets. Then I is n- 
complete. (9) If m and n are as above, every m-complete 
field of sets which is n-complete as a Boolean algebra is 
an n-complete field of sets. (10) Suppose m and n are 
infinite cardinal numbers, n is strongly attainable from m, 
I is an m-complete ideal in an n-complete Boolean algebra 
A, and d(A/I)S m. Then I is n-complete. 

Sufficient conditions are also given for an m-complete 
ideal to be imbedded in an m-complete prime ideal in a 
Boolean algebra (m infinite). More results similar to the 
above as well as implications and applications of the above 
are also given. In particular, application is made to the 
general problem of countably additive measures on Boolean 
algebras. 59 pages. $1.00. MicA 55-1859 


PART 1. ON THE DIFFERENTIABILITY 

OF SOLUTIONS OF TWO-DIMENSIONAL 

REGULAR VARIATIONAL PROBLEMS. 

PART 2. THE HARNACK-INEQUALITY 

FOR SOLUTIONS OF LINEAR PARTIAL 
DIFFERENTIAL EQUATIONS OF ELLIPTIC TYPE. 


(Publication No. 12,852) 
Robert Weiller, Ph.D. 
Indiana University, 1955 


Part I treats the differentiability of solutions of the 
regular variational problem 


{f F[x;y;2(x,y); p(x,y); a(x,y)|dxdy = min. 
D 


F being three times continuously differentiable with re- 
spect to all its argements, and eamanyeng 





F pp ¢ a ¥ A pea : Faq p m70Q, a + B + 0. 


It is proved that if a solution z = z(x,y) of the variational 
problem satisfies a Lipschitz-condition, then it also has 
partial derivatives z,, and z,,. which satisfy a Holder- 
condition. From known theorems it then follows that z(x,y) 
has also continuous second partial derivatives and satis- 
fies therefore the Euler- Lagrange-equation associated with 
the variational problem. 

Theorems of this type have been proved by C. B. 
Morrey. However, since it is extremely difficult to read 
these papers, it was though desirable to find simpler 
proofs. This has been achieved by us. 

In part II the Harnack-inequality of Potential- Theory is 
shown to hold also for solutions of general linear differ- 
ential equations of elliptic type. The Theorem is this: 


Let L[{u] = aip,(X)* vin + b;(X)-u,; + c (X)-u = 0 


be a linear partial differential equation. Suppose that L is 
elliptic in an open set D of the n-dimensional X-space and 
that aipe C? , b; €C’ ,c €C in D. 
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Then, for any given compact subset D. of D, there exist 
positive constants k, K depending only on an upper bound 
N for the functions 


Qih,em; | bil, | bin|, Je | 


in D, and on the (positive) infimum d of 


lain, lain,el, 





Ain (X) Qi; ay, ; 


a; a; 0, XeD 
Qs a: 1 i+ 9 = 2 





such that 
k- u(X S u(X}) SK. u(X?) 


holds for any solution x ueC’ in D which is positive in D. 
50 pages. $1.00. MicA 55-1860 
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AMBROSIAN CHANT: THE MUSIC OF THE MASS 
(Publication No. 12,833) 


Roy Hart Jesson, Ph.D. 
Indiana University, 1955 


This study is an exposition and analysis of the Ambros- 
ian repertory of liturgical music, particularly the chants 
of the Mass and the psalmody of the Offices. 

The historical background of Ambrosian chant is 
studied, and the circumstances of its survival are ex- 
plained, from the various medieval attempts to suppress it 
to the unsuccessful ‘restoration’ of the sixteenth century 
and the revival of interest and scholarship during the past 
century. The liturgical context is discussed, with special 
reference to points which distinguish Ambrosian from 
Gregorian and other types of medieval practice, and the 
characteristic features of the Ambrosian liturgical year 
are analyzed. The musical items of the Offices of Matins 
and Vespers and of the Mass are tabulated, and distinctive 
items in the Office chants are discussed. The Ambrosian 
system of psalm-tones is analyzed, and is shown to differ 
from the Gregorian and to be considerably more flexible 
and variable. 

The various chants of the Mass are studied individu- 
ally, and their liturgical functions are shown. They em- 
ploy various musical styles and forms, which are ana- 
lyzed and tabulated. The entire body of the Mass chants is 
discussed under the following headings: 

1. Direct psalmody of the Proper. 

2. Responsorial chants of the Proper. 

3. Antiphonal chants of the Proper. 

4. The music of the Ordinary. 
Selected examples from each category are analyzed in de- 
tail. The Cantus melodies are shown to have a common 
melodic structure and other points of similarity. The use 
of centonization and the adaptation of various texts to 
‘standard’ melodies are traced in the Responsorial chants, 
especially in the Alleluia and the Psalmellus. Their mate- 
rials and structure are analyzed and the chants classified 
according to type. Many other repeat-forms are shown to 
exist in the Antiphonal chants, and duplications and borrow- 
ings from one category to another are indicated. 

The essentials of a distinctively Ambrosian style are 
determined through a study of formulas, motives, ca- 
dences, melodic contour, and the relation of text and 
music. The tonality and range of the melodies are dis- 
cussed and tabulated separately. The style is shown to be 
characterized by a marked preference for stepwise 





progression, with relatively few wider intervals, and by 
the ‘iterative’ treatment of melodic units of varying length. 
The organization of the chant is shown to be considerably 
less consistent than that of Gregorian music, and shows 
the absence of that kind of emendation and editing which 
resulted from the various reforms of the Gregorian reper- 
tory. Since it was not fixed at such an early date as the 
official Gregorian style, it was possible for the Ambrosian 
version to become gradually more ornamented and varied 
in accordance with Milanese preferences, which leaned 
strongly in the direction of continuous conjunct movement. 

In conclusion, one hundred and twelve similar Mass 
chants from the Gregorian and Ambrosian repertories are 
listed, and selected examples are compared. 

178 pages. $2.23. MicA 55-1861 


THE 5-PART MADRIGALS OF GIACHES DE WERT 
(Publication No. 12,838) 


Carol Cook MacClintock, Ph.D. 
Indiana University, 1955 


Giaches de Wert (1535-1596) was one of the most im- 
portant musical figures of the Italian sixteenth century, yet 
only eight of his madrigals have hitherto been available in 
modern notation. Eleven books containing 280 madrigals 
appeared during his lifetime. Books I, II, V, VII, VIII, IX, 
X, and XI - those which seemed most fully representative 
- have been transcribed, arranged in score, and are pre- 
sented herewith. 

The biography of the composer reconstructs a fascinat- 
ing picture of the position and function of a court musician 
in the sixteenth century. Flemish by birth, Giaches came 
to Italy as a youth and spent the greater part of his life as 
maestro di cappella at the Gonzaga court in Mantua. In 
charge of the music of Santa Barbara, the ducal church, as 
well as that for secular entertainments in the ducal house- 
hold, he was called upon to provide music for festivals, 
weddings, theatrical performances, and religious cere- 
monies. 

The poems De Wert used for his secular compositions 
come mostly from the great masters of Italian literature - 
Petrarch, Ariosto, Tasso, Guarini, and others. The choice 
of such texts is definite evidence of the high artistic cul- 
ture of his audience. 
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The most important stylistic features of his compo- 
sitions are: 

1) A melodic line generally conforming to 16-th- 
century style, but which features wide leaps, unusual in- 
tervals, and covers an extremely wide range when the ex- 
pression of the text demands. 

2) Rhythms which are highly subject to the text; 
rhythmic shifts from duple meter to a § pattern. In addi- 
tion to the usual syncopation, cross-rhythm, hemiola and 
“canzona” rhythms characteristic of the period he also 
uses many rhythmic patterns said to occur only rarely. 

3) Increased cadence possibilities and frequent re- 
mote modulations, as well as certain archaisms such as 
the Lydian and Landini cadence. A strong tendency to- 
wards tonality is seen in many madrigals. 

4) The constant use of parallel chords of the sixth both 
for sonority and as an expressive means. 

5) Prominent use of passing dissonance and what 
might be called “untied” suspensions. 

6) Striking use of both accidentalism and degree in- 
flection. A number of remarkable passages show most 
careful attention to placement of accidentals. 

7) Extensive development of three and four motives in 
counterpoint in addition to the usual kinds of contrapuntal 
imitation. Contrasting homophonic sections vary the tex- 
ture and emphasize expression. 

8) Expression of the text by means of word-painting, 
“jmitazione della natura,” and by purely musical means 
such as unusual intervals, chromaticism, dissonance, and 
harmonic change. A particular feature is use of declama- 
tory recitative for dramatic texts. 

9) A noticeable tendency towards polarity of upper and 
lower voices and concertato style. 

A study of the transcriptions of the eleven volumes of 
o-part madrigals constituting the bulk of his secular com- 
position reveal Giarches de Wert to be a musician of pri- 
mary importance in the history of the late sixteenth cen- 
tury madrigal. His music is transitional, gradually 
moving from the conservative practice of earlier masters 
to the “modern” expressive madrigal in which “la parola” 
is all important, and which reached its apogee in the 
works of Marenzio, Gesualdo, and Monteverdi. Though 
conforming in general to the style ideal of the sixteenth 
century his techniques are advanced and he belongs among 
the followers of Willaert and Cipriano de Rore, the cre- 
ators of the “seconda prattica.” 

921 pages. $11.51. Mic 55-244 





THE THEORY OF FUGUE 
(Publication No. 12,452) 


Alfred Mann, Ph.D. 
Columbia University, 1955 


The term fugue holds a particular fascination for the 
student of music because it suggests the essence of po- 
lyphony which has become the language of Western music. 
At the same time the term has prompted an unusual 
amount of confusion and controversy since its meaning, 
obviously so important to music, cannot easily be defined. 
Music thoery has defined fugue both as a musical form and 
a musical texture. On the other hand, musical scholarship 





has stated that the term does not properly apply to either. 
Thus the point of departure for this study was the question: 
What does the term fugue mean? It has appeared in the 
music of six centuries. Consequently the question called 
for a historical study of the explanations that the theory of 
these six centuries has provided. 

The earliest meaning of fuga— the canon— came to be 
interpreted by the theory of the Renaissance as a pro- 
cedure of musical composition by which a theme is stated 
and restated. While, in the progress of Renaissance 
theory, the strict identity of the voices was readily re- 
laxed and the free continuation of a fugal setting accepted 
and even given preference (Ramos de Pareja, 1482; 
Vicentino, 1555), the rules for the thematic statements 
were more carefully defined and treated with increasing 
strictness. Only perfect consonances were recognized as 
constituting the proper intervals between statement and 
restatement, and a new distinction separated this, the fugal 
exposition, from imitation (Zarlino, 1558). Thus the fugal 
exposition gradually gained a thematic as well as a har- 
monic meaning which was to extend over the entire struc- 
ture of a musical work. 

The theory of the Baroque took over from the Renais- 
sance the term fugue in the meaning of thematic exposition 
and widened it to thematic development (Praetorius, 1619). 
It introduced the concept of thematic dualism and the bal- 
ance of tonalities within an extended musical structure 
(J. A. Reinken, 1670). 

With the establishment of harmonic theory, the terms 
imitation, canon, and fugue found their final distinction. 
Imitation remained the general term for the casual appli- 
cation of the imitative manner, canon remained the term 
for the strict application of this manner, but the term fugue 
designated the sum of procedures by which the imitative 
manner was used in order to state and restate, tonally 
establish, develop, and re-establish thematic material. 
The great eighteenth century treatises by Fux (1725), 
Marpurg (1753/4), Martini (1774/5), and Albrechtsberger 
(1790) summarize these structural achievements while the 
practice begins to absorb them into the classic sonata. 

Yet the first attempt to tie these elements to a “regular 
fugue” form (Marpurg) leads to the academic fugue — a 
concept which distorted the entire fugal theory of the 
Romantic era. Martini’s work, in which theory is based 
on historical study, points to a new direction which modern 
theoretical instruction has begun to take up. (The works 
by Fux, Marpurg, Martini, and Albrechtsberger are repre- 
sented in this study in critically selected translations.) 

The thoery of fugue reflects step by step the evolution 
of instrumental form constructed with purely musical 
means. In fact, it provides a new mirror for the develop- 
ment of Western music from the single vocal line to the 
complex orchestral score, and it is to be considered a 
catechism of the discipline of composition in general 
rather than the study of one particular type of composition. 
Its true meaning can therefore be understood only through 
a comprehensive and detailed study of its history. 

467 pages. $5.84. MicA 55-1862 
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TEXTURE: A CONSIDERATION OF SPACING, 
DOUBLING, RANGE, AND INSTRUMENTATION, 
BASED UPON SELECTED ORCHESTRAL WORKS OF 
CERTAIN NINETEENTH CENTURY COMPOSERS 


(Publication No. 12,843) 


Quentin Richards Nordgren, Ph.D. 
Indiana University, 1955 


The basic problem of this study was (1) to set upa 
workable system of classifying textural patterns in the in- 
vestigation of musical texture, and (2) to point up char- 
acteristic patterns of texture as found in selected works. 
This involved setting up the necessary criteria for identi- 
fying patterns and measuring textural strength as well as 
the analyzation of specific musical works. 

Selected for the investigation were the following Sym- 
phonies: No. 3 and No. 5 by Beethoven, No. 3 and No. 4 by 
Mendelssohn, No. 1 and No. 4 by Schumann, and No. 1 and 
No. 4 by Brahms. The sources used for the investigation 
were minature scores (either Kalmus or Boosey and 
Hawkes editions). 

For purposes of classification eight aspects of texture 


were identified. These aspects were classified as follows: 


number of instruments, range of instruments, register of 
range, spacing of instruments, proportion of gap, register 
of gap, doubling concentrations, and register of concen- 
trations. Each aspect was represented by a continuum of 
seven degrees for the purpose of further identifying the 
patterns and indicating textural strength. 

The analysis of each work consisted of grouping to- 
gether measures which were structurally homogeneous, 
selecting characteristic chordal structures representative 
of these measures, reducing the structures in the score to 
notation indicating actual pitch sounds, and transferring 
the data to charts representing the eight aspects of tex- 
ture, in terms of standards set up. 





In addition to the eight aspects mentioned above, atten- 
tion was given to the scoring of the different instruments 
as to the extreme and characteristic melodic ranges em- 
ployed by each of the four composers studied. 

It was noted that the most frequent patterns of one 
movement are generally the most frequent patterns of the 
other movements ina symphony. Where differences arise 
the first and fourth movements tend to have greater tex- 
tural strength than the second and third movements. 

Of Beethoven’s symphonies No. 5 was found to have 
greater textural strength than No. 3. Similarly Mendels- 
sohn’s Symphony No. 3 was found to have greater textural 
strength than his Symphony No. 4. 

Comparisons of most frequent patterns and all patterns 
revealed some differences, but in general the two ap- 
proaches revealed the same findings. 

Brahms’ music was found characteristically different 
because of the low scoring of the horns, frequent use of a 
large number of instruments, more constant proportion of 
gap, prominent doubling of the third, and doubling in the 
middle-low register. 

Beethoven’s music was found characteristically differ- 
ent because of higher scoring of the lower woodwind 
ranges, contrasting use of few and many instruments, less 
use of sonorities with close spacings, more frequent use 
of gaps in the high- middle-low register, doubling of the 
Single line and octave, and doubling in the middle-low 
register. 

Schumann’s music was found characteristically differ- 
ent because of the very frequent use of large numbers of 
instruments, smaller proportion of gap, doubling of triads 
and octaves, and a large percentage of doubling. 

Mendelssohn was found characteristically different be- 
cause of the frequent use of few instruments, octave 
doubling, and relatively small percentage of doubling. 

388 pages. $4.85. MicA 55-1863 


PHARMACOLOGY 


STUDIES ON MECHANISMS 
OF POTASSIUM EXCRETION 


(Publication No. 12,448) 


Alan Rosenthall Koch, Ph.D. 
Columbia University, 1955 


The relationship between sodium excretion and po- 
tassium excretion was examined in potassium-depleted 
dogs. The rate of sodium excretion was increased by the 
administration of solutions of sodium chloride, aminophyl- 
line, meralluride or vasopressin. Potassium excretion 
rose with sodium excretion at a rate predicted by the con- 
centrations of the ions in the glomerular filtrate and their 
respective mobilities. It was inferred that monovalent 
cation is reabsorbed without distinction between sodium 





and potassium ions and that no specific reabsorption of 
potassium occurs. Therefore any potassium excretion in 
excess of the amount necessary to make the potassium 
clearance equal to the sodium clearance is due to secre- 
tory activity. 

The influence of the rate of sodium excretion on po- 
tassium excretion was studied in dogs that had been fed a 
diet rich in potassium. Sodium excretion was varied by the 
administration of solutions sodium chloride or aminophyl- 
line. Calculated potassium secretion varied as a direct 
function of the rate of sodium excretion. The results indi- 
cate that only a small fraction of the filtered cation nor- 
mally reaches the locus of potassium secretion. It appears 
that almost all of both filtered cation and filtered water is 
normally reabsorbed proximal to this point. 

124 pages. $1.55. MicA 55-1864 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





PHILOSOPHY 


CONSCIOUSNESS AND REALITY 
(Publication No. 12,539) 


Douglas Gene Arner, Ph.D. 
University of Michigan, 1955 


The general aim of this dissertation is to examine the 
widely-held doctrine that there can be no complete certi- 
tude about the actual character of reality. 

That doctrine can be considered as the conclusion of 
an argument with these premises: (1) Except there be a 
difference in a person’s experience allowing of the certain 
distinction of veridical and non-veridical experience, a 
person can never be sure of any experience, that it reveals 
reality. (2) There is no such difference in experience. 

The particular interest of the study is in the first 
premise. 

The technique of the dissertation is to consider the 
constitution of the concept of the self’s experience or 
consciousness, as manifest in the rules for the typical use 
of expressions like, “I think that,” “I opine that,” “I seem 
to see that.” 

It is found that the concept is such that the second pre- 
mise is necessarily true, but that the first is false. There 
is no logical consideration such that it is impossible that 
reality be revealed to a person in any other way than 
through their experiences, that is, through acts and states 
of consciousness. Hence it is possible that there is a dif- 
ference not in a person’s experience which enables him to 
discriminate veridical from non-veridical experiences. It 
is, moreover, a fact that the actual character of reality is 
revealed to persons other than through their own experi- 
ences. This last is shown by (1) the logical impossibility 
that a person experience his own present acts and states 
of consciousness, and (2) the fact that the self’s actual 
present experience is revealed to a person. It is further 
argued that features of reality other than the self’s pres- 
ent experiences are revealed to persons other than through 
experience. Therefore, it is a fact that persons can be 
Sure that some experiences reveal reality and some do 
not, though there is no relevant difference in experience 
between them. ial 

The chief conclusions are two. (1) There can be and is 
complete certitude about the actual character of reality. 
(2) Philosophers have failed to apprehend this because of 
an inadequate understanding of the concept of conscious- 
ness or experience. 258 pages. $3.23. MicA 55-1865 














PRALL’S AESTHETICS 
(Publication No. 12,545) 


Arthur Kalmer Bierman, Ph.D. 
University of Michigan, 1955 


This study is the first comprehensive investigation of 
Prall’s aesthetics, and its aim is to make his difficult to 
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understand, and, consequently, often misunderstood theory 
more easily and better understood, being neither a critique 
nor a defense. 

The procedure followed to accomplish this aim in- 
cludes an unified, expository interpretation of Prall’s aes- 
thetic publications, a comparison of some of his views with 
Dewey’s and Santayana’s, an investigation and assessment 
of a considerable number of interpretations of Prall’s 
views, a Summary of his “contributions” to aesthetics, and 
some possible criticisms of some of Prall’s positions. 

The exposition centers around five main problems of 
Prall’s aesthetics: 1) The isolation of the aesthetic field, 
the subject matter of aesthetic theory, which Prall calls 
“surface”; 2) the nature of aesthetic theory and the kind of 
knowledge of which it consists; 3) the relation between the 
knowledge provided by aesthetic theory and aesthetic ap- 
preciation; 4) a theory of expression which reconciles an 
expression theory of art and his notion of “surface”; and 
5) the functions of criticism given his notion of aesthetic 
knowledge. 

After an exposition of Prall’s views on the above prob- 
lems, a comparison between them and Santayana’s and 
Dewey’s views on them reveals that, contrary to general 
opinion, Prall is closer to Dewey with whom he has striking 
and important resemblances. 

This close similarity to Dewey and the contextualist in- 
terpretation given to Prall in this study reveals that: 

a) Surface has been too narrowly interpreted by most 
people. For Prall surface is the qualitative content of 
perceptual or imaginative situations, and includes more 
constituent qualities than merely colors or tones, and form, 
but also includes what have been variously called ex- 
pressed or affective or tertiary qualities. 

b) Prall’s notion of surface and his resolution of ex- 
pressed factors, feelings and emotions, into sense- 
presented qualities indicates that he attempted to develop a 
theory of expression consistent with a sense- presented 
notion of the aesthetic field. 

c) Contrary to most interpretations, the present study 
interprets Prall as holding a presentational theory of ex- 
pression rather than an association theory, because for 
Prall expressed factors are sensuously presented. 

d) A discernment and understanding of the above three 
points requires an understanding of the ‘informing” role of 
cognition in primarily perceptual aesthetic experience. 
Neglect of Prall’s view about this epistemological problem 
probably accounts for most mis-interpretations. 

The general conclusion to be drawn from the study is 
that this new intepretive approach to Prall based on a 
“contextual” analysis of surface provides a better under- 
standing of Prall’s solution to his central problem, ex- 
pression, and provides a means for better coordinating 
Prall’s attempts to develop the solutions of a presenta- 
tional aesthetics to some problems of aesthetics. 
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THE SOCIAL WRITINGS OF 
THE PHILOSOPHER BERTRAND RUSSELL 


(Publication No. 12,196) 


Theodore Cullom Denise, Ph.D. 
University of Michigan, 1955 


The most compelling division of Bertrand Russell’s 
writings is into those dealing with social and political 
matters and those dealing with such topics in technical 
philosophy as logic, epistemology, and ontology. The pur- 
pose of this study is to examine the first of these groups 
of writings, Russell’s socio-political writings, in detail 
and in their own right, to determine whether or not there 
is a set of principles common to them. It is inevitable 
that the relationship between Russell’s contributions as a 
social thinker and as a technical philosopher will come 
under question at various points, but extensive review of 
this relationship is defined as beyond the scope of this 
study. 

After reviewing biographical details as they bear upon 
this basic division in Russell’s interests, Principles of 
Social Reconstruction, his most significant social work as 
measured by its early appearance (1916) and its scope of 
content, is analyzed extensively. The key conceptions 
found there are a distinctive form of impulse psychology, 
an ethics of self-realization which projects into a quasi- 
utilitarianism, and a view of social and political institu- 
tions as embodiments of the human personality while at 
the same time being decisive influences in the shaping of 
that personality. Against these conceptions Russell’s 
basic theme in this book may be expressed as follows: 
The social environment ought to be altered in such a way 
that our creative impulses are increased while our pos- 
Sessive impulses are diminished. Furthermore, the possi- 
bility is pursued that this theme and its accompanying 
conceptions have been consistently maintained by Russell 
throughout the years and that they provide unity to his 
various treatments of a wide variety of social and politi- 
cal problems. 

The conclusion reached is in the affirmative. Within 
the context of his socio-political writings, Russell has not 
altered his basic thinking appreciably. The shifts he has 
made in advocating now this practical reform and now that 
are largely attributable to shifts in his understanding of 
social and political contingencies. With respect to his 
theme as stated above, they stand as variations upon it. 

The two most important criticisms developed in the 
course of this study are the following: (1) In Russell’s 
hands, impulse psychology, with its depreciation of the 
features of consciousness, is incapable of accounting for 
the highly differentiated modes of human behavior except 
in terms of environmentally afforded outlets, and, as a re- 
sult, Russell seems forever telling us that given a good 
environment men can be good, rather than informing us 
how it is that we are to produce a good environment from 
the bad one with which we begin. (2) There is an un- 
resolved ambiguity in Russell with respect to the status of 
his own value judgments. Value judgments in general are 
presented as subjective and relative; yet, it seems pre- 
sumed in Russell’s writings that his own do not fall under 
this indictment. 273 pages. $3.41. Mic 55-245 











AN ESSAY ON INDUCTION 
(Publication No. 12,760) 


Harry Andersen Nielsen, Ph.D. 
The University of Nebraska, 1955 


Adviser: Thomas F, Storer 


Many philosophers have argued that man can give no 
good reason for depending on knowledge from experience. 
A priori reasons have been suggested, but generally re- 
jected on the grounds that, considered as higher laws of 
nature, they carry no more assurance of stability than do 
lesser laws. A posteriori reasons are no better. They 
themselves depend on induction, on learning from experi- 
ence. It appears, then, that nothing will help. This is the 
traditional “problem of induction.” The present essay 
tries to point out an escape from this problem by a critical 
analysis of the language which philosophers use in talking 
about inductive inference, specifically sampling. The 
following major points come up for discussion. 

Philosophers have talked about inductive inference as if 
it consisted in the application to experience of a verbal or 
symbolic paradigm similar to a syllogism or other de- 
ductive rule of inference, only logically weak. In taking a 
certain paradigm as the proxy of inductive inference, phi- 
losophers create a need for ‘ justification,” a need, that is, 
for the paradigm to meet standards normally demanded of 
such constructions. It does not meet these standards. 
Many writers have then tried to show that it really does 
meet them in some respect or other. These attempts ap- 
pear in the literature as “solutions.” 

Metaphysical solutions adduce a “suppressed premise” 
or “presupposition” lending the appearance of deductive 
force to an inductive paradigm. These propositions, how- 
ever, are either false, question-begging, or so vague that 
they cannot in principle be contradicted. Nor does it help 
to call the augmented paradigm a formula for “probable” 
inference. A bad syllogism is a “probable” inference in 
exactly the same sense. That is, we might learn to use it 
without being led to false conclusions all of the time, or 
even very much of the time. 

Various logico- mathematical solutions have been pro- 
posed. Some of these find the logical strength of induction 
in the long-run tendency of repeated samplings to converge 
on a true reading. In doing this they fail to make any con- 
nection with the inferences we ordinarily call “sampling.” 
In these inferences, even when there is a possibility of 
drawing sequels indefinitely, which is seldom the case, the 
sampler depends on the techniques he has learned rather 
than on the promise of a long-run convergence. Other 
mathematical solutions identify the strength of inductions 
with certain attractive odds favoring the sampler, which 
hold for hypothetical multitudes under the calculus of 
chances. Overlooked here is the fact that samplers must 
deal with stuffs variously graded as to accessibility and 
stratification. Again, techniques and the language that goes 
with learning and applying them are what the sampler in 
fact depends on. 

The essay argues that certain analogies in ordinary 
language lead philosophers to the fatal step of looking at 
induction through a deductive format, a paradigm. Words 
like “inference,” “reasoning,” and “knowledge” are used in 
connection with both deduction and induction. This dual 
usage makes it seem all right to evaluate inductions as we 
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do deductions, namely by abstracting and studying their 
“logical form” quite apart from the language and circum- 
stances that go with sampling in human affairs. In de- 
duction the justification of an inference is the paradigm 
employed, which is built to satisfy deductive standards. In 
an inductive inference the justification is precisely what 
paradigms leave out: the language of “how to go about it,” 
how to sample competently and economically. When we 
look at sampling through a paradigm, we look as it were 
past the justification, and “sample” comes to mean the 
Same as “subclass.” 

Many philosophical idioms go hand-in-hand with the 
trap just mentioned. These are brought up for discussion. 
The only threat to induction is shown to be the possibility 
of some inexplicable interference with sampling. But to 
this possibility philosophers have given no meaning. 

148 pages. $1.85. MicA 55-1867 


A CRITICAL EXPOSITION OF RUSSELL’S 
PHILOSOPHICAL LOGIC 


(Publication No. 12,458) 


Philip Nochlin, Ph.D. 
Columbia University, 1955 


The essay is divided into two parts. Part I is an at- 
tempt to clarify the most important distinction in Russell’s 
logical theory--viz., the distinction between definable 
complex things and indefinable simple things. Part Ilisa 
discussion of the fundamental indefinable of philosophic 
logic--viz., the proposition. 

Both definables and indefinables, simple things and 
complex things are things. In Chapter I, I first explain 
Russell’s Platonic theory of things. Everything is a thing 
and each thing corresponds to some word, hence each thing 
is a meaning. This is the first correspondence theory of 
meaning. Meanings are definable or indefinable. Indefina- 
bles cannot be analyzed into constituent simples; they re- 
quire a different method--the method of philosophical dis- 
cussion. The bulk of Chapter II is devoted to an account 
of the nature and purpose of this different method of philo- 
sophical discussion. 

In Chapter III, I take up the most important of Russell’s 
definables--viz., number. Various purposes of his defi- 
nition of number are distinguished. A somewhat tediously 





detained critical examination of the definition is made with 
a view to determining which of these purposes is achieved. 
The chapter ends with a general theory of definition and 
analysis of meaning. This completes Part I. 

Part II is divided into three parts. The first three 
chapters are concerned with the general correspondence 
relation between propositions and facts. The next chapter 
is on the special relation in which atomic propositions 
stand to facts. And the final chapter is devoted to cogni- 
tive propositions which, as it turns out, correspond to no 
facts whatever. 

Part II begins with an account of Russell’s first Pla- 
tonic theory in the Principles of Mathematics of proposi- 
tions and their constituents. Chapter V is an exposition of 
Russell’s effort to develop an anti-Platonic theory of 
propositions as he has invented an anti- Platonic theory of 
definite descriptions. His conflicting reasons for rejecting 
this new theory are discussed. His own later efforts to 
explain the correspondence relation are omitted. Instead, 
in Chapter VI, Wittgenstein’s more elaborate correspond- 
ence theory of propositions and facts is explained and criti-. 
cized. The heart of the criticism is an analysis of Wittgen- 
stein’s notion of “showing” logical forms. Wittgenstein’s 
mystical doctrine of showing and elucidating logical forms 
is his version of Russell’s view that the business of philo- 
sophical logic is to give the mind that acquaintance with 
indefinables which it “has with redness or the taste of a 
pineapple.” Our view of what the logical form of propo- 
sitions is and of how they are shown is derived from the 
general theory of definition sketched at the end of 
Chapter II. 

In Chapter VII the general idea that words must fit onto 
the world so as completely and precisely to describe it, is 
explained and criticized. It is shown that the notion of the 
atomic proposition derives from this mistaken idea of 
complete and precise description. Various other argu- 
ments for the existence of elementary names and ultimately 
simple constituents of atomic facts are explained and 
criticized. 

Chapter VIII is an exposition and criticism of Russell’s 
theory of acquaintance. The chapter ends with a general 
theory of the logical form of cognitive propositions. 

The point of view from which my criticisms of Russell 
are made is derived in large part from Wittgenstein’s 
Philosophical Investigations and the work of two Oxford 
philosophers, P. F. Strawson and J. L. Austin. 

349 pages. $4.36. Mic 55-246 
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PHYSICS, GENERAL 


DOUBLE FREQUENCY MAGNETIC 
RESONANCE STUDIES IN A FREE RADICAL 


(Publication No. 12,790) 


James Harland Burgess, Ph.D. 
Washington University, 1955 


Chairman: Richard E, Norberg 


An experimental study has been made of double- 
resonance effects in low concentration aqueous solutions 
of the free radical ion peroxylamine disulfonate, 


ON(SO,),7~ . 


The paramagnetic resonance of this material exhibits a 
well defined hyperfine structure due to coupling of the 
electron magnetic moment to the nitrogen magnetic mo- 
ment. The distinguishing feature of these experiments is 
the application of a very intense r-f magnetic field near 
resonance for one transition of the system while examin- 
ing the resonance absorption of a second transition at low 
r-f levels. 

In the event that a common energy level is involved in 
the two transitions, simple considerations lead one to ex- 
pect a broadening and an enhancement of the detected reso- 
nance as the second resonance is saturated. In certain 
cases however, a “bump” appears on the absorption curve, 
at a position which depends both on the two applied fre- 
quencies and on the intensity of the saturating field. 

Qualitatively, one may say that the position of the bump 
is determined by the condition V<;+ Vqg= Vab + Vbc= Vac. 
vy, is the saturating frequency, assumed to be near reso- 
nance with the transition frequency 1),., while Vv, is the 
detection frequency assumed to be near resonance with 
the transition frequency Mb. The effective gyromagnetic 
ratio of the “combined” transition, defined as 


_ d wac 
Yeff “qdH ”’ 


determines the direction of shift in the position of the 
bump. 

Association of the “bump” with resonance of the “com- 
bined” transition is further bolstered by the fact that in 
cases where yeff iS very Small and nearly constant, one 
observes only a broadening of the detected resonance. In 
cases not involving a common energy level, no effects of 
the saturation are observed. 

Through the use of the density matrix formalism an 
expression for the absorption susceptibility has been de- 
rived, which accounts quantitatively for these experi- 
mental observations. 

The density matrix for the system of interest is as- 
Sumed to obey the equation 


Gp _ 
Bt 


7 [H,p] oo a(p ~ Pinst) 
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where pinst, iS a normalized Boltzmann factor appropriate 
to the instantaneous energy of system, and “a” is the re- 
ciprocal spin-lattice relaxation time. This equation may 
be considered to be quite general, e.g., dipolar and ex- 
change effects may be included in the Hamiltonian as well 
as terms describing any number of static and varying ap- 
plied fields. 

Although a rigorous quantum-statistical treatment of 
the problem of a system of interest in contact with a heat 
bath is outlined and partially carried through, it is in gen- 
eral prohibitively difficult to derive the density matrix 
equation. In the case of a system of non-interacting spins, 
Wangsness and Bloch have followed a rigorous quantum- 
statistical treatment and obtained the familiar Bloch equa- 
tions for the macroscopic magnetization. A simple calcu- 
lation shows the Bloch equations, in the case T, = T, = T, 
to be completely equivalent to the density matrix equation 
employed here provided pj,,<;. is replaced by p° - p® corre- 
sponds to a Boltzmann distribution appropriate to the time 
independent Hamiltonian. 

Several authors have pointed out that the Bloch equa- 
tions are not valid when the absorption line width becomes 
of the order of the resonant frequency. In this region, how- 
ever, we expect P;,.;. to be a better description of the re- 
laxation than p®. As the lifetime of a state decreases (line 
width increases) in comparison to the Larmor period, the 
system behaves more and more adiabatically toward 
energy changes arising from the time dependent r-f field. 
In the limit of zero lifetime, we find agreement with the 
intuitive notion that for zero relaxation time the system 
would actually follow the total magnetic field (in which 
case — = Pinst.). Since Pinst, includes p° as the high field 
limit, we consider the use of ~;,,+. aS more generally 
applicable. 

The choice of p;,,+. aS compared to p’ is not essential 
to the explanation of the “bump” effect described here. 
However, Pinst.contributes an asymmetry to the absorption 
which should be capable of experimental verification. 

A simple generalization of the density matrix equation 
provides for the treatment of systems not characterized by 
a single spin-lattice relaxation time. 

97 pages. $1.21. MicA 55-1868 


ULTRASONIC ABSORPTION MEASUREMENTS IN SOME 
ELECTROLYTES BY MEANS OF A PULSE METHOD 


(Publication No. 13,167) 


Melvin Ward Dill, Ph.D. 
Brown University, 1955 


The absorption coefficient a has been measured in 
aqueous solutions of potassium acetate and magnesium 
sulfate in the frequency range from 15 to 50 mc using pulse 
equipment. The measurements were made at several con- 
centrations in the potassium acetate solutions. These 
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results show a decrease in the absorption below the pure 
water value for frequencies above 27mc. Water solutions 
of 0.2 molal magnesium sulfate were prepared with vari- 
ous mixtures of methyl alcohol and water as the solvent. 
It was found that the higher relaxational frequency de- 
creased and the value of (2 @ ),,,, increased as the di- 
electric constant decreased. This behavior is similar to 
that reported by Tamm, Kurtze and Kaiser for the lower 
relaxational frequency. A description is given of the pulse 
equipment and technique used in the absorption measure- 
ments. 125 pages. $1.56. MicA 55-1869 


A THEORETICAL STUDY 
OF ZONALLY UNIFORM OCEANIC FLOW 


(Publication No. 13,168) 


Nicholas Paul Fofonoff, Ph.D. 
Brown University, 1955 


A mathematical model of a zonally uniform ocean is 
constructed in order to investigate the steady circulation 
and the nonhomogeneous distribution of density maintained 
by elementary thermodynamic processes. The thermo- 
dynamic processes are considered implicitly by introduc- 
ing an equation to represent the transfer of mass by con- 
vection and diffusion. The thermodynamic processes that 
affect the density of sea water in the surface layers of the 
ocean are replaced by a distribution of equivalent mass 
flux across the ocean surface. 

A simplified system of equations is derived from the 
general system of hydrodynamic equations representing 
the model by neglecting small terms in the equations. The 
simplified system of equations is nonlinear and is of the 
boundary-layer type. An approximate analysis is carried 
out using simplified boundary-layer methods and the fol- 
lowing types of flow with their associated density fields 
are studied in detail: (A) the flow set up in a homogeneous 
ocean by surface wind stress, (B) the flow and density 
field set up by mass flux across the ocean surface in the 
absence of wind stress, (C) the flow and density field set 
up by mass flux across the ocean surface in the presence 
of wind stress. For purposes of comparison the same 
distributions of surface wind stress and surface mass flux 
are used in computing the three different types of flow. 
The flows are illustrated by diagrams showing the circu- 
lation in the meridional plane and the distribution of iso- 
pycnals. The vertical distributions of the zonal velocity 
component for the different types of flow are compared. 

From the analysis of this model, it is concluded that 
thermodynamic processes affecting the density of sea 
water cannot be neglected in the study of zonally uniform 
currents occuring in the ocean. Thus, it does not appear 
to be possible to account for the observed features of an 
ocean current, such as the Antarctic Circumpolar Current, 
in terms of wind stress alone. 

: 51 pages. $1.00. MicA 55-1870 





CHEMISORPTION OF OXYGEN AND NITROGEN 
BY TITANIUM 


(Publication No. 13,170) 


Thomas Henry George, Ph.D. 
Brown University, 1955 


The distinguishing features of physical and chemical 
adsorption are discussed. It is concluded that chemisorp- 
tion must be studied under non-equilibrium conditions and, 
therefore, that the sticking probability and rate of de- 
sorption are the preferable variables for experimental ob- 
servation. The low-energy electron diffraction method is 
compared with the flash filament technique and the field 
emission microscope method as means of making such ob- 
servations. The dynamic theory of electron diffraction is 
discussed and the failure of the approximations for the 
case of low energy electrons is noted. The apparatus and 
procedures are described with emphasis on recent and 
projected improvements. Finally, the experimental results 
are presented and discussed. The crystal face was cleaned 
by ion bombardment and annealed, and the optimum condi- 
tions for this procedure were determined. The experi- 
mental results furnish strong evidence in support of the 
view that this cleaning technique produces a Clean titanium 
surface. It was found that both oxygen and nitrogen are 
chemisorbed in a hexagonal array with the titanium lattice 
constant on this surface. This result is consistent with the 
structures of titanium monoxide, TiO, and titanium nitride, 
TiN. The average sticking probabilities at room tempera- 
ture were determined to lie between 3.1 x 10° and 10” for 
oxygen and between 2.8 x 10 and 2.8 x 10™ for nitrogen. 
For both gases it was found that the adsorption takes place 
more readily at higher temperatures. These results indi- 
cate that an activation energy is necessary for the adsorp- 
tion of these gases. Further study of the adsorption of 
oxygen confirmed the non-equilibrium nature of the ad- 
sorption. 79 pages. $1.00. MicA 55-1871 


SOUND PROPAGATION IN WEDGE-SHAPED REGIONS 
(Publication No. 13,173) 


Elliot Armstrong Kearsley, Ph.D. 
Brown University, 1955 


An attempt is made to find the normal mode expansion 
of the sound field due to a line source in a semi-infinite 
region having a plane of discontinuity in the medium form- 
ing an angle with a free surface. 

The literature on diffraction by wedge-shaped obstacles 
is first reviewed. The problem is shown to involve two 
difficulties: 

(1) The discontinuity in density causes the normal 
modes of the velocity potential to be non-orthogonal. 

(2) The discontinuity in sound velocity causes difficul- 
ties in the separation of the wave equation. 

It is demonstrated that, for the case of the density dis- 
continuity, the normal modes of a function, which is the 
product of the square root of density and the velocity po- 
tential, are orthogonal; a normal mode expansion of the 
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field of this function is found. The coefficients of the 
modes in this solution are investigated as a function of 
relative density discontinuity. 

A formal first-order perturbation solution is found for 
the problem involving a slight density discontinuity. 

The problem of a channel with a free surface and hard 
bottom terminated by a wedge-shaped region is considered 
and the normal mode expansion of a line-source in sucha 
region is found in the approximation of small wedge angle. 

84 pages. $1.05. MicA 55-1872 


THE STRUCTURE OF THE SODIUM SOAPS 
FROM SODIUM BUTYRATE 
THROUGH SODIUM STEARATE 


(Publication No. 12,872) 


George Thomas Kokotailo, Ph.D. 
Temple University, 1955 


The crystalline structures formed by the paraffinic 
sodium soaps ranging from sodium butyrate to sodium 
stearate were studied by means of x-ray and electron dif- 
fraction. Differential thermal analysis was used to study 
the phase changes of these sodium soaps and to aid in the 
interpretation of intermolecular forces. A study of hydro- 
phobic monolayers and their adsorption from aqueous so- 
lutions was made in order to determine the degree of mo- 
lecular packing and orientation of the soap molecules in 
this series. 

The lattice parameters of this series were determined 
from transmission and reflection x-ray diffraction pat- 
terns of highly oriented thick soap layers. These results 
were confirmed by electron diffraction work. Reflection 
electron diffraction studies of mono and multilayers of 
sodium soaps gave information as to the spacings between 
alternate CH, groups and also the angle of tilt. The mono- 
layer study also indicated that the molecular orientation of 
the soaps decreased with increasing molecular weight. 
Transmission electron diffraction studies of oriented 
layers of the soap series yielded values for lattice con- 
stants “a” and “b” for the soaps in the series. These 
values are higher than those obtained with x-ray diffrac- 
tion because of the temperature effect. Samples of soap in 
an electron beam are subjected to temperatures as high as 
150° C. depending on the duration of irradiation. The mo- 
lecular cross section also increased, especially in the 
case of the higher molecular weight soaps because of this 
temperature effect. Where the soaps were subjected to 
higher temperatures than usual the structure of the basal 
plane changed to a hexagonal one. 

The soap molecules consist of an ionic part and a 
hydrocarbon chain made up of CH, groups and terminating 
in a CH, group. These molecules tend to align themselves 
parallel to each other along the long axes and with ionic 
ends adjacent to each other. They form a bimolecular 
lamina, the central part consisting of a two dimensional 
ionic layer. The hydrocarbon chains orient themselves 
parallel to each other and at an angle to the ionic layer de- 
pending on the molecular weight of the soap. The knowl- 
edge of the constants “a” and “b” made it possible to cal- 
culate both the Van der Waal and ionic interaction energies 
between the soap molecules. The total attractive 





interaction energy for molecules in the “a” direction de- 
creases with increasing molecular weight, that in the “b” 
direction increases slightly with increasing molecular 
weight. This explains the fiber structure of soaps and the 
fact that the width of fibers decreases while the length in- 
creases with increasing molecular weight. This is-also an 
indication that with increasing molecular weight the dis- 
orientation from parallelism of the molecules in the “a” 
direction increases. 

Differential thermal analysis shows that the soaps 
undergo seven transitions in the range of temperature from 
room temperature to melting. These transition tempera- 
tures indicate a gradual loosening up of the lattice culmi- 
nating in melting. The pattern of these transition tempera- 
tures is the same for all the members of the soap series 
except for the fact that for five the temperature at which 
the transition takes place decreases with increasing mo- 
lecular weight. This is direct evidence of the weakening of 
intermolecular bonds with increasing molecular weight. It 
was also found that the long spacings of the soaps in the 
series decreased with increasing temperature, the effect 
being greater for higher molecular weights. This indi- 
cates that the sodium ions in the plane of the lamina be- 
come more separated with increasing temperature and the 
two layers of sodium atoms in the ionic layer come close 
together. This increases the intermolecular distance be- 
tween the hydrocarbon chains and because of Van der Waals 
forces the tilt decreases with a resultant decrease in long 
spacings. The diffraction rings due to short spacings dis- 
appeared as the temperature was raised and the tempera- 
ture at which these rings disappeared decreased with in- 
creasing molecular weight. This is more evidence of the 
decrease in intermolecular binding with increasing mo- 
lecular weight. 

Monolayers of Soap on glass surfaces deposited by the 
oleophobic technique from soap water solutions are not wet 
by water. The contact angle of a drop of water on these 
monolayers is an indication of the molecular cross section 
and the degree of orientation, It was found that the molecu- 
lar cross section increased and the degree of parallelism 
of the molecules decreased with increasing molecular 
weight. This is a confirmation of previous results. 

84 pages. $1.05. MicA 55-1873 


UNDERWATER SOUND SCATTERING 
FROM A CORRUGATED SURFACE 


(Publication No. 13,175) 


Elroy Osborne LaCasce, Jr., Ph.D. 
Brown University, 1955 


An approach to the study of the scattering of under- 
water sound from a rough sea surface has been undertaken 
by the use of scaled model experiments. These experi- 
ments have been performed in a tank of water, 4x 4x10 ft. 
A pulsed carrier is employed to eliminate interference 
from wall reflections, the pulse length being sufficiently 
great to ensure steady state conditions. The model corru- 
gated surfaces, essentially sinusoidal, are mounted on 
marine plywood and covered with cork sheeting which pro- 
vides a pressure-release surface similar to an air-water 
interface. The amplitude of surfaces 1 and 2 is about 
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0.3 cm with wavelengths of 0.95 and 2.0 cm respectively. 
Surface 3 has an amplitude of 0.15 cm and wavelength 

2.0 cm. The acoustic wavelengths used vary from about 
1.8 cm to 0.5 cm, so that they are the same order of mag- 
nitude as the surface parameters. A directional receiver, 
used to scan the scattered radiation, is mounted so that 
both the amplitude and direction of the reflected orders 
are observed. Measurements are presented on all three 
surfaces at angles of incidence from 0° to 60° over this 
wavelength range. 

Several pertinent theories of scattering from a sinus- 
oidally rough surface are discussed. The theories and the 
experiment all show that the directions of scattered 
orders are the same as are predicted by simple diffraction 
grating theory. Theoretical curves of the specular and 
scattered amplitudes are computed for the three surfaces 
used in the experiment, and experimental observations are 
compared with these curves. The predicted amplitude of 
the n-th scattered order (n = O is the specular reflection) 
depends primarily on J,(chk), where k = 27/acoustic wave- 
length, h = the surface amplitude and c is the sum of the 
cosines of the angle of incidence and scattering. For sur- 
faces with small slope, the region of applicability for all 
the theories, theory and experiment agree reasonably well. 
For surfaces with larger slopes, the variation of the ob- 
served reflected amplitudes with frequency form regular 
patterns for a given angle of incidence, which are sur- 
prisingly similar to the theoretical predictions based on 


small slope assumptions. 
111 pages. $1.39. MicA 55-1874 


STEADY ROTATIONAL FLOW GENERATED BY 
A SPHERE IN OSCILLATING VISCOUS FLUIDS 


(Publication No. 13,176) 


Carlton Andrews Lane, Ph.D. 
Brown University, 1955 


Considerable experimental and theoretical work has 
been done on the flow patterns set up by cylinders im- 
mersed in oscillating viscous fluids. This work follows 
the most recent work on cylinders making whatever 
changes are appropriate for spheres. 

A first-order perturbation theory is used to solve the 
Navier-Stokes equation. Similar to the cylinder, the di- 
rection and magnitude of the streaming can be found as 
long as the particle oscillation amplitude is small com- 
pared with the radius of the sphere and observations are 
confined to regions in the neighborhood of the sphere. The 
velocity transform which converts Eulerian velocities to 
Lagrangian or particle velocities has been included. 

The first-order perturbation solutions are found as a 
series expansion which is carried two terms further than 
similar work done for the cylinder. These additional 
terms give a better picture of the convergence of the prob- 
lem and point to the fact that other difficulties, not yet dis- 
covered, may be involved. 

Some experimental work is included in an attempt to 
verify the theory. The theoretical and experimental 
curves for the boundary-layer thickness are given and 
compared with those for the cylinder. 

72 pages. $1.00. MicA 55-1875 





AN EXPERIMENTAL STUDY OF THE COLLAPSE OF 
A SPHERICAL CAVITY IN WATER 


(Publication No. 12,729) 


Robert Harrison Mellen, Ph.D. 
The University of Connecticut, 1955 


The pressure wave produced by the collapse of an 
electrically generated spherical cavity (1-cm radius) in 
water was measured by means of a small electroacoustic 
hydrophone (1/16 inch in diameter) at a distance of 50 cm. 
The pressure was found to increase as the bubble collapsed 
according to the t™/° (time) law in the interval correspond- 
ing to subsonic flow. The pressure then suddenly jumped 
to a higher value and rapidly decayed to zero. This rapid 
increase in pressure is assumed to be a shock wave. 

Using Gilmore’s theory for the collapse of the cavity, and 
finite amplitude-wave theory for the pressure wave, we 
find that the value of the pressure-amplitude characteristic 
at the shock front corresponds to a cavity-wall velocity 
approximately equal to the velocity of sound. Since the 
shock wave has been greatly attenuated, the peak wall ve- 
locity must be much greater than this value. 

55 pages. $1.00. MicA 55-1876 


INTERACTION OF A SPHERICAL ACOUSTIC WAVE 
WITH A CYLINDRICAL BEAM 


(Publication No. 13,179) 


William Wallace Murray, Ph.D. 
Brown University, 1955 


The translational motion of a cylinder, immersed ina 
fluid medium, under the impact of a spherical incident 
shock wave is discussed. The incident shock wave is as- 
sumed to have exponential decay and to propagate acousti- 
cally from a wave center. The cylinder is assumed to have 
constant circular cross-section and to be infinite in 
length. Although the cylinder is considered to be rigid in 
cross-section it is allowed to bend elastically along its 
length after the manner of a thin beam. Acoustic treatment 
is used throughout. 

The limit situation as the incident wave center becomes 
infinitely distant from the cylinder axis is the classical 
two-dimensional problem of the interaction of a plane 
wave and cylinder. The resulting translational velocity of 
the cylinder is considered in some detail under the special 
assumption that the cylinder is neutrally buoyant. A series 
solution for the velocity in terms of the time is developed 
and is suitable for calculation for a short time after im- 
pact. Asymptotic expressions are found. A general inte- 
gral form for the velocity is presented in a form suitable 
for numerical calculation. Novel numerical results are 
presented in the form of a family of curves of velocity 
versus time for a set of various incident wave decay con- 
stants. 

The general case of the spherical incident wave and 
cylindrical elastic beam proved intractable. However, it 
was possible to treat a special case which is physically 
meaningful. Attention was restricted to the velocity of the 
beam cross-section closest to the incident wave center. 
The special assumptions made were that the beam was 
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neutrally buoyant and that each cross-section underwent 
motion which was uninfluenced by the elastic reaction 
forces due to the relative displacements of the adjoining 
cross-sections. In this special case it is shown that as 
the distance from the incident wave center to the cylinder 
axis is increased to infinity the velocity approaches that 
for the plane incident wave case. Solutions are produced 
in the form of a series expansion of the velocity in terms 
of time after contact. Asysmptotic values toward which 
the velocity tends for large values of the time are ex- 
hibited. An example of the results of a numerical calcu- 
lation is shown as a plot of velocity versus time for spe- 
cific values of distance, between the wave center and 
beam, and incident wave decay constant. 

47 pages. $1.00. MicA 55-1877 


A MOLECULAR THEORY OF VOLUME VISCOSITY 
AND RELAXATION PROCESSES 
IN ARGON AND NITROGEN 


(Publication No. 13,180) 


Richard Ellsworth Nettleton, Ph.D. 
Brown University, 1955 


The kinetic theory of liquids, developed by Born and 
Green,’ is applied to the problem of computing the bulk 
viscosity in a monatomic gas. To this end, the superpo- 
sition approximation of Kirkwood’ is applied to the second 
of the Yvon-Born-Green hierarchy of recurrence relations 
for the multiple distribution functions in a fluid to yield a 
closed equation for the pair configuration-velocity distri- 
bution function. A solution to this equation is assumed, 
involving an expansion of the Enskog type in the gradients 
of the temperature and velocity, substituted into the equa- 
tion, and an integro-differential equation obtained for the 
coefficient, in the expanded distribution function, associ- 
ated with bulk viscosity. The integro-differential equation 
is solved approximately by the method of Fourier trans- 
forms. 

Unfortunately, the normalizing condition needed to de- 
termine the solution uniquely is lacking. It was apparently 
impossible, for this reason, to compute the transport coef- 
ficients from the Born-Green theory without additional 
conditions. By going out to terms involving second-order 
space derivatives and dropping certain ones which should 
be negligible for a gas, a formula was derived for the bulk 
viscosity in a gas. This formula involves the contribution 
of the Van der Waals forces to the shear viscosity, which 
was estimated by subtracting from the measured value the 
value calculated from a formula due to Lennard-Jones 
giving the contribution to the shear viscosity of thermal 
motion alone. Final results give a volume viscosity of 
about 4 micropoises for argon, 0 for nitrogen, both at 0°C, 
1 atm. This is too small to show up in the acoustic ab- 
sorption and streaming experiments which have been made, 
and which have detected no bulk viscosity. 

To justify application of the theory to nitrogen, a mo- 
lecular theory was set up for diatomic molecules with two 
internal states, exhibiting thermal relaxation. It is shown 
that the distribution functions should have terms linear in 
the thermodynamic affinity for the relaxation process and 
that, therefore, in general, there should be coupling 





between volume viscosity and the internal state parameters. 
This coupling is shown to be absent or negligible for ther- 
mal relaxation. A dynamic relational equation of state of 
the Hall form is derived for the diatomic gas, as opposed 
to the Stokes form (lacing the time-derivative of pressure) 
predicted for a monatomic system. From the relaxation 
equation, the “instantaneous” component of the adiabatic 
compressibility is calculated for nitrogen at oO C, 1 atm. 

It becomes evident that the molecular theory of relax- 
ation processes is of use primarily when the affinity for 
the internal state parameter can be obtained from quantum 
mechanics or in some other way more readily than the non- 
equilibrium Helmholtz free energy. Once the affinity is 
determined, the relaxation time can be computed if the 
equilibrium pair distribution and the bulk viscosity are 
known. 156 pages. $1.95. MicA 55-1878 


1. Born, M., and Green, H. S. - “A General Kinetic 
Theory of Liquids”, Camb., 1949. 

2. Kirkwood, J. G., and Boggs, E. M., J. Chem. Phys. 
10, 394, (1942). 


STEADY ROTATIONAL FLOW GENERATED IN 
OSCILLATING VISCOUS FLUIDS 


(Publication No. 13,185) 


William Perin Raney, Ph.D. 
Brown University, 1955 


When a fluid is set into periodic oscillation, as in the 
presence of a sound wave or an oscillating object, under 
certain conditions a steady flow appears in the fluid. Such 
a DC flow is called streaming. This thesis treats the case 
of the streaming set up about a right-circular cylinder im- 
mersed in afluid. The fluid may be oscillating back and 
forth in a direction perpendicular to the axis of the cylin- 
der, or the cylinder may be oscillating at right angles to 
its axis in a quiescent fluid. 

Previous experimental and theoretical work on this 
problem has shown disagreement over the following points: 
the direction and magnitude of the streaming velocity; the 
thickness of the layer next to the cylinder in which the 
effects of viscosity are most important; the existence of 
abrupt transitions between one regime of streaming and 
another; the applicability of certain of the standard approxi- 
mation methods for theoretical treatment; and which are 
the important parameters determining the behavior of the 
streaming. 

In this thesis the approximation methods used by previ- 
ous. workers are discussed in the light of the limits of ap- 
plication of standard perturbation methods for the solution 
of the Navier-Stokes equations. It is shown that a second- 
order perturbation* theory provides an unambiguous de- 
termination of the direction and magnitude of the stream- 
ing, subject only to the condition that the particle oscillation 
amplitude shall be small compared to the radius of the 
cylinder. No abrupt change in the nature of the flow is pre- 
dicted by the theory as it is developed here, nor can such 
changes be predicted by any perturbation theory of this 
type. 

A correction term to be applied to the usual Eulerian 
expressions for the streaming velocity components is 
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discussed, and its effect on a sample velocity profile has 
been calculated. This correction transforms the Eulerian 
velocity expressions into expressions for the more ap- 
propriate particle, or “Lagrangian” velocities. The exist- 
ence of a universal curve giving the thickness of the DC 
boundary layer next to the cylinder is explained. Sucha 
curve is plotted from the available experimental data. A 
first approximation to an analytic expression giving the 
form of the universal curve has been obtained and is dis- 
played with and without the velocity correction mentioned 
above. 

The effect of compressibility on the streaming configu- 
ration has been investigated for a simple case. Calcula- 
tions of the velocity profiles for the streaming near the 
wall of a standing-wave tube have been made, with and 
without full compressibility corrections. Plots of these 
profiles are shown. 71 pages. $1.00. MicA 55-1879 


*See note on page 4 of the thesis proper. 


LOW FREQUENCY DISPERSION 
IN QUARTZ SINGLE CRYSTALS 


(Publication No. 12,927) 


Malcolm Ray Stuart, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor E, P. T. Tyndall 


Much previous work done measuring the static dielec- 
tric constant of quartz single crystals, in the direction of 
the optic axis has revealed some interesting “anomolies.” 
Very little work has been done on the dynamic values of 
dielectric constant. Measurements of the dielectric con- 
stant in the direction of the optic axis were made over the 
frequency range from 1 to 90 K.C. per sec. as a function of 
temperature. The temperature range was from room tem- 
perature to 400°C. The general behavior at a single fre- 
quency as a function of temperature is as follows. At room 
temperature the dielectric constant is independent of fre- 
quency and has a value of about 4.65. As the temperature 
is increased, it slowly rises at first and then rapidly in- 
creases for higher temperatures. In about a range of 35- 
40°C., the dielectric constant rises well above a value of 
40. In addition to the rise in dielectric constant, the dis- 
sipation factor of the quartz condenser, the ratio of resist- 
ance to reactance, first rises quickly, passes through a 
maximum value, and thus decreases at higher tempera- 
tures. The results are interpreted as being due to migra- 
tion of ions along the optic axis. A simple equation of 
motion is written for a migrating ion in which the motion 
of the ion is opposed by a force proportional to the velocity 
of the ion. The dielectric constant can then be found from 
the polarization induced, and is of the form 


€= €_ 8 See 
co 861+ 


where € is the dielectric constant of the quartz lattice, a 
and b are parameters. At temperatures above 325°C., the 
agreement between the above and the observed form of the 
dielectric constant is good. The parameters a and b can 
be written 





b= 


where n is the number of ions per cm’, p their mobility, e 
the charge and m their mass. The mobility » has no simple 
temperature dependence, but n has the form 


_ H 
n=noe RT 


a= 47nm, 


where n, is a constant, R - gas constant, T absolute tem- 
perature, H is a constant equal to 17.7 Kilo-calories per 
mole. 

Introduction of lithium ions into two crystals was done 
by electrolytic conduction. The crystals so treated showed 
an increase in both dielectric constant and conductivity. The 
results do not indicate that lithium ions specifically are the 
cause of the observed effects in natural quartz, but they do 
support the hypothesis that migration of ions are responsi- 
ble for part of the effect. 73 pages. $1.00. MicA 55-1880 


AN ULTRASONIC INVESTIGATION OF VIBRATIONAL 
ENERGY TRANSITIONS IN N20 INDUCED BY 
MOLECULAR COLLISIONS WITH H20 AND D,O 


(Publication No. 13,192) 


Howard Morrison Wight, Ph.D. 
Brown University, 1955 


Measurements were made to compare the relative col- 
lision efficiencies of HO and D2O molecules in influencing 
thermal vibrational relaxation in NO gas. Relaxation 
times were determined from an analysis of ultrasonic ab- 
sorption data taken in N,O-H2O and NO-D,O mixtures. 
Experimental apparatus was constructed for these absorp- 
tion measurements; the so-called “direct” absorption tech- 
nique was used in conjunction with pulsed ultrasonic waves, 
having a carrier frequency of approximately 110 kc. 

Data were taken at a temperature of 21°C in the region 
of 100-700 kc/atm. Commercial anhydrous N20 was em- 
ployed; the maximum value of the amplitude coefficient for 
the molecular absorption per wavelength occurred at 210 
kc/atm in dry N,O, with the absorption coefficient being 
equal to 0.153. Measurements were taken in N2O with 
small amounts of H,O or D,O vapor added as a contaminant. 
The vapor concentrations were 0.39%, 0.79%, and 1.14% in 
the various mixtures which were investigated. A decrease 
was noted in the maximum value of the absorption coef- 
ficient for the higher vapor concentrations. A tentative 
explanation for this decrease is offered; it is assumed that 
the transverse and longitudinal vibrations are only negli- 
gibly coupled in a N,O molecule, and that a N,O-H,O ora 
N,O-D,O collision tends to excite the transverse mode 
rather than the longitudinal mode. 

The H,O molecules were found to be approximately 1.72 
times more effective than the D,O molecules in inducing 
vibrational energy transitions in N,O. This value is com- 
parable to the figure of 1.86 obtained by Sette and Hubbard* 
for CO,-H,O and CO,-D,0O collisions. 

84 pages. $1.05. MicA 55-1881 


*D. Sette and J, C. Hubbard, J. Acoust. Soc, Am., 25, 
994, 1953. 
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PHYSICS, ELECTRON AND ELECTRICITY 


EFFECT OF VACUUM HEATING 
AND ION BOMBARDMENT OF GERMANIUM 
ON POINT CONTACT RECTIFICATION 


(Publication No. 13,159) 


Richard Ballantine Allen, Ph.D. 
Brown University, 1955 


The history of point contact rectification is reviewed. 
The diode activation potential is defined in terms of the 
temperature dependence of the low level resistance. Ac- 
cording to the original Mott-Schottky theory, the activation 
potential is the potential difference corresponding to the 
work function difference of the metal contact and the semi- 
conductor. Bardeen’s theory of surface states lowers the 
predicted change in activation potential expected from a 
change in metallic work function. A theoretical expression 
is given for the activation potential by Swanson’s theory of 
hole injection which introduces a strong dependence of the 
activation potential on contact area. An apparatus is de- 
scribed which allows the cleaning of the contact surfaces 
by vacuum techniques and the subsequent measurement in 
vacuo of the diode characteristics of a tungsten and a 
columbium point against the same germanium crystal. If 
the germanium is heated to above 800°C and suddenly 
cooled, the room temperature rectification is lost. The 
rectification is restored by annealing at 500°C. The best 
rectification characteristic is obtained after the ger- 
manium has been subjected to a long anneal, argon ion 
bombardment, and a short anneal. This sequence of the 
treatments used is thought to yield the cleanest surface 
with the best lattice structure. The activation potential is 
shown to depend experimentally on the vacuum treatment 
of the semiconductor and on the contact force. With the 
technique used, the experimental dependence of the diode 
activation potential on the metallic work function is not 
evident. 83 pages. $1.04. MicA 55-1882 


LOW-ENERGY ELECTRON DIFFRACTION STUDIES 
OF GERMANIUM SINGLE CRYSTALS, CHEMISORPTION 
OF OXYGEN AND HYDROGEN ON A (010) FACE 


(Publication No. 13,161) 


Robert Mercer Burger, Ph.D. 
Brown University, 1955 


The surfaces of germanium single crystals have been 
studied by low-energy electron diffraction. These sur- 
faces, when prepared by ordinary methods, are covered 
with an amorphous or polycrystalline layer which shields 
the periodic potential of the crystals from the low-energy 
electrons. These stable layers cannot be removed from 
the surfaces with thermal energies obtained at tempera- 
tures below the melting point of germanium. They may be 
removed by bombarding the germanium surface with argon 
ions, but this treatment results in distortion of the surface 
structure. Thermal annealing removes this distortion and 
allows low-energy electron diffraction patterns to be ob- 
tained. 

The nature of the stable layer has not been positively 





determined. However, it is likely that it is a stable oxide 
of germanium formed in an activated reaction which takes 
place at elevated temperatures on the germanium surface. 
This reaction does not occur in high vacuum after the sur- 
face has been cleaned. The existence of the surface layer 
is significant in the interpretation of past experiments in 
which thermally outgassed germanium surfaces were 
studied. 

Oxygen and hydrogen adsorb interstitially on the (010) 
germanium surface plane in sites at the mid-points of the 
diagonals connecting the face-centered atoms with the 
corners of the square surface lattice. This adsorption 
probably occurs with two-fold symmetry for oxygen and 
four-fold symmetry for hydrogen. With both of these gases, 
a monolayer is formed rapidly at low adsorption pressures. 
It is approximately complete with oxygen pressures below 
10-’ mm and with hydrogen pressures below 10-°>mm. The 
oxygen adsorption is more effective in reducing the in- 
tensity of the diffraction patterns than is the hydrogen. 

70 pages. $1.00. MicA 55-1883 


PHYSICS, NUCLEAR 


THE EXCITED STATES OF Ce*° AND Hg!9?m 
(Publication No. 12,822) 


Herbert Howard Bolotin, Ph.D. 
Indiana University, 1955 


Scintillation and ‘magnetic beta ray spectrometry have 
been applied to the study of the more important levels of 


Ce'*°, Coincidence experiments verify that the successive 
levels are at 1.60, 2.09, 2.42 and 2.53 Mev above the ground 
state and correspond to gamma rays of energies of 1.60, 
0.815, 0.490, 0.438 and 0.328 Mev. The relative intensities 
of the gamma rays are found to be 2.50, 1.15, 1.25, 0.15 and 
1.00, respectively. Use has been made of the beta ray 
measurements reported by other authors which substantiate 
the relative intensities and energies of the transitions under 
consideration. In addition, it has been possible to estimate 
the internal conversion coefficients and K/L ratios of the 
prominent radiations. The angular correlation of four cas- 
cade pairs of the above gamma rays has been studied. The 
results obtained, together with the beta ray and internal 
conversion data, are most consistent with the assignment 
0+, 2+, 4+, 3+ for the ground state and first three excited 
states. The assignment 0+, 2+, 4+, 4+ cannot be uequivo- 
cally excluded. 

Scintillation coincidence spectrometry techniques have 
been applied to the study of the cascade gamma ray pair 
which occurs in the decay of the 45 minute isomer Hg’. 
The K internal conversion coefficients for the 0.159 and 
0.368 Mev radiations are found to be 0.34 t 0.03 and 0.98 
+ 0.04, respectively. A value of 1.78 + 0.10 is found for the 
total conversion coefficient of the 0.368 Mev radiation. The 
measured value of the K internal conversion coefficient for 
the higher energy transition differs by a factor of four from 
the value to be expected for M4 radiation. The angular 
correlation measurement of the gamma rays yields a nega- 
tive anisotropy of -14 + 8 per cent instead of a positive 37 
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per cent which would arise from a pure 2*-2* cascade. The 
conclusion is that the 0.368 Mev gamma ray is a mixture 
of M4 and E5 radiation. A mixing ratio of E5/M4 of 32 

+ 20 per cent is suggested for this transition by the re- 
sults of these experiments. A half-life of 42 t 1 minutes 


is obtained for the decay. 
144 pages. $1.80. MicA 55-1884 


A PERTURBATION PROCEDURE 
FOR BOUND STATES OF NUCLEI 


(Publication No. 12,792) 


Arthur Mark Bolsterli, Ph.D. 
Washington University, 1955 


Chairman: Professor E, Feenberg 


A second-order perturbation technique is developed for 
application to bound states of nuclei. All matrix elements 
are reduced to matrix elements involving zero-order wave 
functions only by using an integral transformation from the 
theory of metals. 

The procedure is tested by inserting central and tensor 
force parameters which are known by a variational calcu- 
lation to fit the binding energy and quadrupole moment of 
the deuteron. The results obtained for the deuteron binding 
energy and quadrupole moment are in good agreement with 
the values used in the variational calculation. 

In order to examine further the feasibility of extended 
application of the procedure, simplifying assumptions are 
made about the nuclear forces and binding energies are 
computed for the triton and alpha-particle. 

Results indicate that extension to the p-Shell is feasi- 
ble. By means of fractional parentage coefficients and the 
Racah formalism, general expressions are given for the 
reduction of all matrix elements to integrals involving two 
and three particles only. 46 pages. $1.00. MicA 55-1885 


DEUTERON SCATTERING AND THE POLARIZABILITY 
OF NUCLEAR MATTER 


(Publication No. 12,797) 


Lawrence Joseph Gallaher, Ph.D. 
Washington University, 1955 


Chairman: Warren B. Cheston 


This paper treats the problem of deuteron polarizability 
together with the resultant deviation from the Rutherford 
scattering produced thereby and some of the aspects of the 
angular correlation in the (d,py) stripping reactions. 

The deuteron polarizability is approached by a quantum 
mechanical perturbation treatment applying the Born- 
Oppenheimer method of separation of variables to the wave 
function of the deuteron in the electric field of a point 
charge. A value of 0.56 x 10-**cm® for the deuteron polar- 
izability is found in agreement with the results of previous 
authors. The polarization scattering problem is done by 
approximating the inverse fourth power potential by a sum 





of Yukawa-type potentials and considering the polarization 
scattered wave as a small correction to the Coulomb 
scattered wave. This correction is calculated by the 
quantum mechanical methods but using Coulomb wave func- 
tions in the matrix elements instead of plane waves as in 
the usual Born approximation. The deviation from Ruther- 
ford scattering so calculated is about one half that calcu- 
lated by the classical scattering calculation for an R-~* po- 
tential. Comparison of the various theoretical cross 
sections with some experimental results of deuteron 
scattering shows that the deviations from Rutherford 
scattering (which are apparently not due to nuclear inter- 
actions) are considerably greater than can be accounted for 
by the theory. 

The method applied to the deuteron polarizability is also 
extended to estimating the polarizability of the heavier 
nuclei. Since the contribution to the polarizability of the 
nuclei only comes from states of opposite parity and spin 
difference zero or one, it is shown that the position of the 
“siant resonance” cross section for (y, n) reactions to- 
gether with the nuclear radius can be used to estimate 
nuclear polarizabilities of the higher Z nuclei. Estimates 
run from 1.28 x 10-°°cm® for oxygen to 86 x 107°°cm’® for 
uranium. Also it is seen that certain nuclei with low lying 
excited states could have relatively large polarizabilities. 
Estimates for Au!’ and Pt!%5 give values of 420 x 107°’cm* 
and 329 x 10-°°cm* respectively. 

In PART II of this paper the (d,py) reaction is analyzed 
assuming that a stripping mechanism is operative. It is 
shown that if the neutron captured from the deuteron is 
characterized by a single value of orbital angular mo- 
mentum, the y-ray is correlated to the nucleus recoiling 
from the (d,p) reaction just as if the neutron had been cap- 
tured from a free state and that this is independent of a 
specific nuclear model. Only in the two special cases of a 
spin zero target nucleus or a spin zero recoil nucleus it is 
rigorously true that only one value of the orbital angular 
momentum contributes to the absorption process. Thus, it 
is only in these cases that statements concerning the angu- 
lar correlation function for (d,py) reactions can be made 
independent of a nuclear model. As a specific example, the 
correlation function is given for the y-ray emitted by the 
1.34 Mev excited state of A,, in a transition to the ground 
state via the reaction Ay, (d,p) Ay,* (y) Ag). 

71 pages. $1.00. MicA 55-1886 


TEE NUCLEAR DISINTEGRATIONS OF Ba”? AND Te! 
(Publication No. 12,832) 


Elizabeth Hebb, Ph.D. 
Indiana University, 1955 


Two experimental techniques used to augment estab- 
lished methods of investigation in specialized applications 
are discussed. Proportional counters were built to be 
sensitive to gamma radiation below 30 kev in energy, where 
Nal(T1) scintillation counters are not so satisfactory. 
Calibration of these counters was affected with X-rays 
from radioactive sources, the mode of decay of which is 
known. Operational properties of these counters were in- 
vestigated. These properties include linearity of amplifi- 
cation with energy of incident radiation, variation of gain 
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with counter voltage, fluorescence of counter walls, aging 
of counter filling, effect of amplifier rise time on meas- 
ured pulse height, beta-ray sensitivity, and energy depend- 
ence of counter efficiency. 

Detection and energy measurement of beta rays by an 
anthracene scintillation spectrometer were investigated in 
order to have a substitute for magnetic spectrometers in 
cases where the use of the latter is not practical or con- 
venient. Such cases include the measurement of isotopes 
with short half-lives and beta-gamma coincidence work. 
The spectrometer was calibrated by means of internal 
conversion electrons. Mathematical corrections for re- 
solving power dependent on energy are outlined along with 
other calculations performed in constructing Fermi plots 
from beta-ray distributions obtained by using the scintil- 
lation spectrometer. Pulse pile-up, loss of electrons and 
light loss from the crystal, and sensitivity of anthracene 
to secondary electrons from gamma rays cause distortions 
of beta-ray distributions. Methods for recognizing the 
presence of these factors and means of reducing effects of 
the first three are indicated. A beta-gamma coincidence 
spectrometer using scintillation counters is discussed. 
The discussion concerns the experimental apparatus and 
the behaviour of the spectrometer in cases of known real 
coincidences. 

The nuclear radiations from Ba’*® have been investi- 
gated with the hlep of a magnetic lens spectrograph and 
scintillation counters in coincidence. Beta rays of energy 
2.380, 2.227, and 0.822 Mev have been found together with 
an internal conversion line from a gamma ray of energy 
0.163 Mev. The photoelectron spectrum, taken in the lens, 
showed gamma rays of energies 0.163 and 1.43 Mev. Beta- 
gamma coincidence experiments, performed with scintil- 
lation counters, showed that the 2.23-Mev beta-ray group 
is in coincidence with the 0.163-Mev gamma ray. The 
0.163-Mev line has a K/L + M ratio of 7.0 and an internal 
conversion coefficient, a, of 0.22, both of which corre- 
spond to an M1 transition. The connection with the shell 
model is discussed. 

Investigations of the nuclear radiations from the 30 
hour isomeric state of Te**' have been made with the help 
of magnetic lens spectrometers and scintillation counters. 
Beta-ray groups of end-point energies 2.46, 2.14, 1.69, 
1.35, 0.98, 0.57, and 0.42 Mev have been found. The well 
known internally converted 0.180-Mev transition, that from 
the 30-hour isomeric state of Te**' to the 25-minute 
ground state, was reinvestigated, and its K/1 + M ratio of 
2.4 corresponds to that of an M4 transition. Photoelectron 
spectra show well defined lines corresponding to gamma- 
ray energies of 0.773, 0.446, 0.331, 0.147, and 1.12 Mev, 
and weaker lines corresponding to gamma-ray energies of 
0.24, 0.275, 0.575, 0.84, and 1.63 Mev. Gray Wedge pic- 
tures of Nal(T1) scintillation spectra indicate that the 
0.147 and 0.446-Mev transitions are the main lines ap- 
pearing in the 25-minute tellurium with the 0.773-Mev line 
also visible. Gamma-gamma scintillation coincidence ex- 
periments on the long-lived tellurium are utilized in es- 
tablishing a possible decay scheme. 

85 pages. $1.06. MicA 55-1887 





MESON PRODUCTION IN NUCLEON-NUCLEON 
COLLISIONS AT HIGH ENERGIES 


(Publication No. 12,836) 


Julius Stephen Kovacs, Ph.D. 
Indiana University, 1955 


Calculations based on a statistical model have yielded 
results concerning the relative probabilities for the differ- 
ent multiplicities and charge distributions of mesons pro- 
duced in nucleon-nucleon collisions. In deviating from a 
pure statistical model, the important effects of final state 
interactions and various selection rules have been included 
using results of meson-nucleon scattering experiments. 
Notably in the results the suppression of some one-meson 
final states by consideration of the Pauli principle and con- 
servation of angular momentum and parity, along with the 
enhancement of the two-meson states due to resonance 
effects, have brought about results which are in closer 
agreement with experiment than predictions of a pure sta- 
tistical nature. Account was taken of the final state inter- 
actions by considering separately the nucleon-nucleon and 
meson-nucleon interactions, a separation allowed by the 
small amount of kinetic energy taken away by the more 
massive particles. The nucleon-nucleon interaction was 
taken care of by introducing in the statistical weight a 
factor which is the familiar square of the wave-function 
for the scattering of two nucleons, evaluated at the origin 
of their interaction in terms of the low energy scattering 
parameters. The meson-nucleon final state scattering was 
treated by the method discussed by Chew modified for the 
case of a meson scattering off two stationary and super- 
posed nucleons. More complicated effects brought about 
by multiple production were further approximated by ne- 
glecting the interactions of mesons with mesons. That is, 
the scatterings of the individual mesons off the nucleons 
were added as independent and separate terms with just 
energy and momentum conservation restrictions imposed. 
The resonance in the meson interaction with the nucleons 
at about 2.5 (meson mass units) has the effect of more 
greatly weighting the two-meson final states compared to 
the one-meson state at higher energies. For example, with 
a total available energy of 5 (a bombarding energy of about 
1.67 BEV) the distribution of the energy among the final 
state particles with two mesons produced is such that each 
meson is most probably at the resonant energy with re- 
spect to the nucleons, whereas with one meson produced 
the meson will most likely carry off an amount of energy 
which is well beyond the energy for resonance in the 
scattering. This then has the effect of raising the two- 
meson weights with respect to the ones for the production 
of one meson in this energy region. As a function of the 
bombarding energy curves show the relative probability for 
the production of the various charge distributions of one 
and two meson final states. On comparing with experi- 
mental results, at 1.7 BEV bombarding energy of neutrons 
on protons the ratio of the probability for the occurrence 
of the final states (NP--) : (PP-O) : (PP-) (where (NP--) is 
the state consisting of a neutron, proton, and a positive and 
negative meson, etc.) is 2.35: 1.00: 0.92 while experiment 
gives 3.3: 1: 0.8for this. The improved agreement with 
experiment over the statistical result can be accredited to 
the aforementioned resonant effects as well as to the sup- 
pression of the state (PP-) by conservation of angular mo- 
mentum and parity. 143 pages. $1.79. MicA 55-1888 
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THE STRIPPING REACTIONS Fe’(d,p) Fe”’ 
AND Fe’d,p)Fe” 


(Publication No. 12,806) 


Charles Elwood McFarland, Ph.D. 
Washington University, 1955 


Chairman: Dr. Franklin B. Shull 


In this research the energy spectra and angular distri- 
butions of the protons emitted from targets bombarded by 
10 Mev. deuterons were observed. Two targets were used. 
One contained Fe having the normal isotopic composition. 
The other contained Fe enriched in Fe*™”. 

The targets, consisting of approximately 2 mg/cm? of 
Fe,Q, deposited upon polyethylene foils, were placed indi- 
vidually at the center of an evacuated, cylindrical chamber 
having aluminum foil windows at 5 degree intervals in the 
forward half. They were bombarded by deuterons from 
the Washington University cyclotron. The energy spectra 
of the protons emergent from each window were deter- 
mined by a stack of aluminum foil absorbers, having an 
adjustable thickness, followed by a proportional counter 
telescope biased to count only the protons which stopped in 
the last counter. The various proton groups in the two 
spectra were identified with the corresponding target iso- 
topes by noting the manner in which the relative intensity 
of each group varied with the isotopic composition of the 
target. The angular distribution of each group was found 
by plotting the intensity of each against the angle of obser- 
vation with respect to the direction of the incident 
deuterons. 

Two groups of protons from the Fe™(d,p)Fe*”’ reaction 
corresponding to Q values of 5.49 and 4.25 Mev. were ob- 
served. Five groups from the Fe°"(d,p)Fe*® reaction were 
observed at Q values of 7.89, 7.10, 6.27, 5.22 and 3.68 
Mev. For each reaction the highest Q value is believed to 
correspond to the ground state of the residual nucleus. 

By comparing the angular distributions with those 
calculated from the stripping theory of Butler,’ it was 
found that in each case one unit of orbital angular mo- 
mentum was carried into the residual nucleus by the cap- 
tured neutron. Thus the observed states of Fe°’ have spins 
of either 1/2 or 3/2 and odd parity; those of Fe*® have 
spins of 0, 1, 2 or 3 and even parity. 

In addition, another group of protons, thought to corre- 
spond to the ground state Fe “(d,p)Fe *’ reaction, was ob- 
served. The Q value is 7.18 Mev. No angular distribution 
for this group was obtained. 

97 pages. $1.21. MicA 55-1889 


*Butler, S. T., Proc. Roy. Soc. Lond., 208, 559 (1951). 


THE “SHAPE” OF THE RADIUM E BETA SPECTRUM 
(Publication No. 12,847) 
Eugene A. Plassmann, Ph.D. 
Indiana University, 1955 


The remeasurement of the beta spectrum of Radium E 
has been carried out taking full advantage of improved ex- 
perimental techniques. The resulting “shape” was found 





to differ slightly from the old measurements, probably be- 
cause of the difficulties in the exact normalization of the 
earlier data which were obtained with separate high energy 
and low energy counters. The present work was accom- 
plished with a single thin window detector and the source 
was intense enough so that the statistical deviation of all 
the experimental points (except those very near the end 
point) was less than t 1%. 

A theoretical shape factor for the spectrum has been 
developed under the assumption that the Ra E nucleus 
undergoes a 1- > 0+ transition. This rules out any contri- 
bution by the P coupling component, since the radiations 
are now explained as arising from the nearly complete de- 
structive interference between the S and T interaction 
components. The nuclear moments thus involved are J Sr 
(in standard notation) due to the S coupling, and f Ba and 
{ Boxr arising from the T coupling. The appropriate 
shape factor contains adjustable parameters which are 
essentially the ratios of these matrix elements. The ac- 
curacy of the experimental data allows limits to be placed 
on these ratios through the fitting procedure. 

The experimental correction curve is quite sensitive to 
the maximum energy of the electron distribution, and 
hence the fitting procedure provides an accurate means of 
obtaining this end point; this is especially true for Ra E 
where the conventional Fermi-Kurie plot of the data is 
asymtotic to the energy axis. The theoretical shape factor 
also depends to some extent on this end point energy. The 
best comparison between the experimental and theoretical 
curves results when the maximum electron energy has the 
value Eo = 1.155 + .005 Mev, this being a little lower than 
that usually assigned to the Ra E decay. 

A comparison is also made with the size of the nuclear 
moments as predicted by some theoretical calculations. 
Rough assumptions must be made to remove the degener- 
acy in the states available for the transition. However, the 
matrix element ratios fitting the experimental data are 
most nearly approximated if the odd neutron in the Ra E 
nucleus is in a g,/, state. The odd proton in this nucleus 
is predicted to be in an h, /, state by the shell model. 

In order to determine the correct shape of the Ra E 
spectrum, a G. M. counter was designed which is shown to 
have a constant counting effeciency over the entire energy 
range of the beta particles being measured. As further 
experimental proof of the constant sensitivity of this de- 
tector, it was used to measure the beta spectrum of Y*”’. 
This is a well known “unique” beta transition and the spec- 
trum had previously been shown to yield a linear cor- 
rected F-K plot. The present data, corrected with a more 
precise form of the shape factor, produced linearity down 
to as low an electron energy as 500 Kev. An end point 
energy of 2.273 t+ .006 Mev. for the Y® decay was obtained 
with these measurements. 

76 pages. $1.00. MicA 55-1890 
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SECONDARY ELECTRON ENERGY SPECTRA 
AND LINEAR ENERGY TRANSFER DISTRIBUTIONS 
SUBSEQUENT TO IRRADIATION OF TISSUE 
EQUIVALENT MEDIA BY PHOTON SOURCES 
COMMONLY USED IN RADIATION THERAPY 


(Publication No. 12,811) 


James Eugene Robinson, Ph.D. 
Washington University, 1955 


Chairman: Michel Ter-Pogossian 


This study is an attempt to gain information concerning 
electron energy distributions and linear energy transfers 
of electrons ejected subsequent to irradiating tissue by x- 
and gamma-ray sources commonly used in radiation 
therapy. The photon sources used were: Gold-198, Cobalt- 
60, Radium, 250 peak KeV x-rays produced by a con- 
ventional x-ray machine and 22 MeV x-rays produced by a 
betatron. 

The experimental technique consisted of irradiating 
tissue equivalent material and measuring the energies of 





the ejected electrons. The electron energies were meas- 
ured with a scintillation spectrometer fitted with a suita- 
ble tissue equivalent phosphor. 

Energy calibration of the pulse height spectrum deter- 
mined with the spectrometer was made by the use of known 
energy points in the spectra, and by the use of character- 
istic x-radiation emitted by silver and uranium metals 
when excited by an external x-ray source. 

The experimentally determined initial electron energy 
distributions together with known electron range data were 
used to compute the ultimate equilibrium electron energy 
distributions. These distributions were computed for the 
five photon sources studied. 

The ultimate electron energy distributions were used, 
in conjunction with known electron linear energy transfer 
data, to compute the electron energy transfer distributions 
in tissue equivalent media. 

A comparison of the linear energy transfer distributions 
determined in this manner indicates a good agreement with 
equivalent distributions determined on a completely theo- 
retical basis. 102 pages. $1.28. MicA 55-1891 
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MODIFICATION OF SEIZURE PATTERNS 
FOLLOWING CORTICAL ABLATIONS 


(Publication No. 12,967) 


Henry Lewis Batsel, Ph.D. 
Vanderbilt University, 1955 


Supervisor: Dr. Sam L. Clark 


Permanent electrodes were implanted in the skulls of 
cats so that electrical stimulation of the parietal area of 
the cerebral cortex was possible in the conscious animal. 
The strength and duration of stimulation were regulated in 
such a manner that convulsions which continued beyond 
the time of stimulation were produced. After predictable 
seizure patterns had been established partial or complete 
ablations of the motor areas was carried out. Following 
these procedures, convulsions were induced in the con- 
scious, decorticate preparations and the patterns were 
compared in each case with the patterns established before 
decortication. 

Electrically induced seizures in cats which have under- 
gone bilateral motor area ablation have been shown to be 
distinctly different from seizure patterns in normal cats. 
The principal differences were found to be absence of clo- 
nus in the limbs, and, because of the absence of limb and 
axial clonus, the presence of righting and standing capaci- 
ties. Since righting and standing are reflex mechanisms 
integrated at mesencephalic levels, there is reason to sus- 
pect that these mechanisms are free to act in the absence 
of limb clonus. Even in those animals in which small por- 
tions of motor area remained, limb clonus was transitory 
and not severe enough to interfere with righting and stand- 
ing. The limbs were not hypertonic during the after effect 
(after discharge) that is, tonic seizures did not occur in 





place of the clonic type ordinarily produced in normal ani- 
mals by electroshock. 

Inclusion of the face subdivision of the motor cortex in 
bilateral ablations did not suffice to completely eliminate 
clonic movements’*in muscles associated with the special 
senses of hearing, smell and possibly vision (eyelids), all 
of which have widespread representation in areas of cere- 
bral cortex not generally considered as motor in function. 
The ears and eyelids were especially prone to clonic move- 
ments. When the face subdivision remained, seizures were 
more easily induced, face clonus showed less lability and 
in the after effect, chewing appeared to have more force. 

There was no apparent diminution of the force of the 
autonomic reactions, piloerection, pupillary dilatation, 
salivation and urination, all of which were as prominent in 
seizures in partially decorticated animals as they were in 
normal animals. 

Electrocorticograms of electrically induced seizures in 
cats which had previously undergone bilateral motor area 
ablation were similar to recordings of grand mal seizures 
in normal animals. These results indicate that the elec- 
trical component of seizures remained in the cerebral cor- 
tex despite the missing component of clonus in the limbs. 

Total motor area ablation did not serve to shorten the 
length of the after effect in electrically induced seizures. 

Running fits, characterized by wild running about the 
room and into objects in the path, were frequent and usu- 
ally of long duration. They were sporadic in occurrence 
among animals with several degrees of ablation, but they 
occurred regularly in two cats. A similar type of fit ap- 
pears in dogs fed on rations containing a toxic derivative 
of methionine, but there is no known similar component in 
human epilepsy. 

Hypersensitivity to touch and sound, which is known to 
follow severe seizures in cats, has been determined to be 
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independent of the motor areas. Although hypersensitivity 
was not found to follow every seizure in cats without 
motor areas, this phenomenon appeared in every cat at 
one iime or another. 

Electrically induced seizures followed a normal pat- 
tern in cats with only the frontal cortex and rhinencepha- 
lon intact. Although the auditory areas were absent in 
these preparations, hypersensitivity to sound was found to 
remain. 

The seizures induced in cats after total ablation of the 
motor areas were severe convulsions. This conclusion is 
based on the fact that the autonomic symptoms of seizures 
remained, hypersensitivity was pronounced, and the elec- 
troencephalograms recorded during the seizures indicated 
that cerebral cortical activity was equivalent to that seen 
in grand mal. 73 pages. $1.00. MicA 55-1892 


THE ROLE OF CALCIUM IN THE CLOTTING 
OF BLOOD AS DETERMINED BY THE EFFECT OF 
SPECIFIC AGENTS UPON CLOTTING TIME 


(Publication No. 12,821) 


Jack Garland Bishop, Ph.D. 
Indiana University, 1955 


Considerable attention has been given in the past to the 
role of calcium in the body, but little quantitative con- 
sideration has been given to the important function of cal- 
cium in blood coagulation. 

In this study coagulation time was determined by con- 
ductivity changes as reflected by a newly developed re- 
cording coagulation meter. Three points were selected on 
each clotting curve; the middle point, visual clot, was 
chosen to represent clotting time. Modifications of the re- 
cording method permitted the use of a sensitive relay to 
stop automatically a chronometer at the point correspond- 
ing to the visual clot. The average clotting time ascer- 


tained from 762 controls was found to be 4.0 t 0.2 minutes. 


Physical factors affecting this method were considered. 
Further modification permitted the recording of proteo- 
lytic enzyme activity as reflected by conductivity meas- 
urements. 

Ethylene diamine tetra acetic acid chelated 32 mg. of 
calcium per ml. of E.D.T.A.; therefore the amount of cal- 
cium sequestered from blood was estimated. Withdrawal 
of 3.2 micrograms of calcium per ml. of blood decreased 
coagulation time of the blood optimally. Removal of 19.2 
micrograms of calcium per ml. of blood increased clotting 
time. Disddium salts of E.D.T.A. acted as coagulants or 





anticoagulants depending upon the concentrations used. 
Removal of 1.15 micrograms of calcium from 1 ml. of 
blood decreased clotting time. Sodium citrate and sodium 
oxalate acted as a coagulant with low concentrations, or an 
anticoagulant, with high concentrations. Restoration of 
coagulability was obtained by adding calcium chloride. 
Koagamin demonstrated a coagulant or anticoagulant ac- 
tion, with low and high concentrations respectively. 

Oral administration of 5-10 ml. Ceanothyn decreased 
coagulation time for a period of approximately 1 hour. 
Accelerated clotting was noted in 10 to 20 minutes after 
administration. Repeated doses of Ceanothyn orally kept 
the blood coagulation time diminished. Injections of 
Ceanothyn into the duodenum confirmed the accelerated 
clotting of oral administration. Five ml. Ceanothyn in- 
jected into the femoral vein prolonged blood coagulation 
time. Proteolytic enzymes apparently did not alter the 
anticoagulant effect of Ceanothyn. Thrombin counteracted 
the anticoagulant effect of Ceanothyn, suggesting that 
Ceanothyn was not an antithrombin. Thromboplastin com- 
bated the anticoagulant action of Ceanothyn. Dialysed 
Ceanothyn reduced blood clotting time when added to whole 
blood, indicating that the active fraction was of small mo- 
lecular size. At low concentrations Ceanothyn acted as a 
coagulant, while increasing the concentration caused it to 
become an anticoagulant. Addition of 2% calcium chloride 
to Ceanothyn annulled the anticoagulant action of Ceano- 
thyn. 

The evidence presented reiterated the importance of 
physical factors in initiating the clotting process. The 
clotting mechanism is apparently a continuous process of 
fibrin formation rather than a discrete entity. Experi- 
mental results were presented to support the view that di- 
carboxylic acids and chelating agents were diphasic in 
their action, depending upon their concentrations. These 
data support the hypothesis of a calcium prothrombin com- 
plex. The coagulant action of these agents could be ex- 
plained by a withdrawal of ionized calcium, resulting in an 
upsetting of the existing equilibrium between bound and 
unbound calcium. It was further hypothecated that this 
imbalance freed prothrombin for the conversion into 
thrombin and thus clotting time was reduced. By the same 
reasoning the anticoagulant effect resulted from removal 
of almost all of the calcium ions; therefore calcium was 
too low to allow prothrombin to be converted into thrombin. 
Evidence suggested that the diphasic action of Ceanothyn 
was due to its action on the calcium prothrombin complex. 
In the concentrations used for these studies Ceanothyn was 
an effective coagulant. 137 pages. $1.71. MicA 55-1893 
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THE POLITICAL PHILOSOPHY 
OF GEORGE SANTAYANA 


(Publication No. 12,547) 


Robert Paul Boynton, Ph.D. 
University of Michigan, 1955 


The purpose of this study is to survey the political 
writings of George Santayana inorder tobetter understand 
and to evaluate his contributions to modern political 
theory. In intent it is a sympathetic treatment and as such 
it makes no attempt to categorize Santayana’s thought in 
terms of modern ideologies. 

The first chapter outlines the major aspects of Santa- 
yana’s philosophy, with particular reference to those por- 
tions which relate most directly tohis thoughts on politics. 
The second chapter is a discussion of his concepts of 
society; its physical basis and ideal developments. Par- 
ticular notice is given to the primary role of the family in 
the drive toward civilization. In this chapter, society is 
also considered as the result of and as the stimulator of 
the arts. There is also a discussion of Santayana’s aris- 
tocratic ideal as the expression of the moral purposes of 
society — those collectively called the Life of Reason, 
which are the endof societal arrangements and those which 
are instrumental goods forthe accomplishment of this end. 

Chapter three is a discussion of Santayana’s ideas on 
politics and governments. The central position which 
political life assumes in the achievement of the Life of 
Reason is described. His analysis of monarchy, aris- 
tocracy and democracy along with the virtues and vices 
of each are presented and examined. 

Attention is givenin thefourth chapter tohis criticisms 
of democracy and it is pointed out that his criticisms 
are particularly aimed at “absolute democracy” and its 
corresponding ideology, “egalitarianism.” His criticism 
of liberalism is next discussed. It is shown that the moral 
ends of liberalism are closely related to his own and that 
his criticism of liberalism results from what he considers 
to be its fundamentally disintegrative influence on society, 
resulting from its failure to distinguish between proper 
and improper art forms. He blames liberalism to a large 
extent for the dominance of commercialism over Western 
Society with its resulting emphasis upon mass-man, 
uniformity and mediocrity. 

The fifth and last chapter is a study of the relation of 
Santayana’s thought to that of his avowed mentors, the 
Classical Green philosophers and also to the modern 
school of political thought known as conservatism. His 
view of both philosophy and politics is colored by the close 
association of his ideas to that of the Classical Greeks. 
This adoption of the Greek ideals places him outside of the 
modern scene and supplies many of the virtues and limita- 
tions of his analysis of contemporary politics. Although he 
is in essential agreement with conservative thinkers, on 
the matters of the organic nature of society, the existence 
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of anatural aristocracy, and other characteristic conserva- 
tive concepts, he differs from them both in the value he 
places upon private property and in a measure the role 
assigned to religion in society. 

253 pages. $3.16. MicA 55-1894 


THE INTELLECTUAL AND HISTORICAL 
INFLUENCES SHAPING THE POLITICAL THEORY 
OF DANIEL DE LEON 


(Publication No. 12,450) 


Donald Kennedy McKee, Ph.D. 
Columbia University, 1955 


The purpose of this dissertation is to trace the intel- 
lectual and historical influences shaping the political 
theory of the American socialist, Daniel De Leon. 

Part I examines these influences in the early years of 
De Leon’s leadership of the Socialist Labor Party, be- 
tween 1890 and 1904. While the dominant impact upon his 
thinking during this period was Marxism, his theory did 
not completely conform to the writings of Marx and Engels 
but departed from them at several crucial points. There 
was some misunderstanding of the principles of Marxism, 
considerable confusion of its tenets with those of Lassal- 
leanism, and a general vulgarization of its doctrine. 

Dramatic events in the American labor movement also 
shaped the socialist’s doctrine during this early period 
and, in particular, increased its extreme doctrinaire and 
uncompromising approach. De Leon’s failure to capture 
the leadership of the Knights of Labor and the American 
Federation of Labor led him to embark upon a program of 
dual and independent trade unionism. His reaction to such 
reform movements as the Populist Party, Social Democ- 
racy of America, and the more moderate Socialist Party 
intensified his scorn for political strategies which were 
not as revolutionary as those of his own party. 

Part II deals with the closing years of De Leon’s life, 
from 1904 until his death in 1914. The central problem in 
this section is to determine what caused the American 
socialist to modify his theory between 1904 and 1905, 
when he combined syndicalist ideas with his earlier 
Marxism. Following an exposition of the specific theo- 
retical alterations involved in this revised revolutionary 
doctrine, the impact of these syndicalist and historical 
influences is traced. 

It is not generally recognized that De Leon read and 
discussed French syndicalist literature for several years 
prior to the dramatic change he made in his doctrine 
during 1904 and 1905. The anarchist and syndicalist 
ideas expressed by leaders of the western industrial union 
movement in the United States — notably William Traut- 
mann and Thomas Hagerty — also caught his attention. 
Trautmann, for example, expressed in a nation-wide labor 
journal most of the ideas, which De Leon many months 
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later popularized in his famous address, “The Burning 
Question of Trades Unionism,” the speech which began the 
transition to his new theoretical position. 

The failure of the movement De Leon led also appears 
to have influenced his acceptance of a new political ap- 
proach. The 1899 split in the Socialist Labor Party deci- 
mated its ranks and introduced on the American scene a 
formidable rival, the Socialist Party, which quickly out- 
stripped the S. L. P. in size and power. Consequently, 
when revolutionary elements in the western industrial 
union movement founded the Industrial Workers of the 
World in 1905, De Leon joined his forces to theirs. The 
price of joining this new organization, however, was the 
acceptance of some of the anarchist and syndicalist tenets 
which Trautmann and Hagerty had written into its program. 
This De Leon did. At the founding convention of theI. W.W. 
in the summer of 1905, he engaged in an ideological strug- 
gle particularly with the anarchist elements present and 
ended by working out a synthesis between his own views 
and those of Hagerty and Trautmann. This blend of indus- 
trial unionism, anarcho-syndicalism, and Marxism became, 
with slight modifications, the doctrine De Leon espoused 
the rest of his life. 

The dissertation also strives to correct the prevailing 
impressions that Daniel De Leon was inflexible in his ap- 
proach or that he was a great creative thinker. The con- 
tradictions between his later and earlier political ap- 
proaches indicate the adaptability of his thinking to changed 
circumstances. Nor was there any significant originality 
about the component parts of the later doctrine for which 
he is noted, for the syndicalists and Marxists had stated 
these principles long before De Leon championed them. 
Even the concept of revolutionary industrial unionism, the 
development of which is usually credited to the American 
socialist, was not enthusiastically championed by him 
until 1905; thus, many American radicals preceded him 
in advocating both the spirit and form of this type of 
organization. Obvious elements of intellectual dishonesty 
in De Leon’s writings, particularly in his later period, 
also make it difficult to assign him to a high place among 
political theorists. 444 pages. $5.55. Mic 55-247 


THE DEMOCRATIC IDEA 
IN THE UNITED STATES, 1774-1801 


(Publication No. 12,459) 


Simon Noveck, Ph.D. 
Columbia University, 1955 


This book is an attempt to trace the emergence of the 
“democratic idea” in America from the eve of the Revolu- 
tion, when it was first seriously considered as a possible 
form of government, until Jefferson’s election to the 
Presidency, when it was determined that America was to 
be a democratic and not an aristocratic republic. While 
several definitions of the term “democracy” appeared in 
the literature of the late eighteenth century, the primary 
concern was with democracy as a form of government. 
This government was characterized by aseries of political 
forms such as legislative supremacy, rotation in office, 
bills of rights, and liberalized suffrage. These forms 
constituted a kind of democratic credo, which John Adams 





called “democratic republicanism” in contrast to the more 
conservative view which he entitled “aristocratic repub- 
licanism.” 

Part I of this work deals with the manifestations of 
democracy during the eraof the Revolution: the proposals 
put forward by Paine, Franklin, Samuel Adams, the un- 
known author‘of The People the Best Governors, and other 
democratic spokesmen of the time; the democratic senti- 
ments suggested by some of the counties in North Carolina, 
Maryland, and by the towns in western Massachusetts; and 
the provisions of the first democratic constitutions. 

Part II traces the fate of the democratic idea during 
the era of the Constitution, the years starting roughly in 
the mid-1780’s and continuing through the early part of 
the next decade, and which constitute a period of reaction. 
During that time the protests of the county conventions 
and town meetings in New England, the demands for re- 
dress made on the state legislature, and finally Shay’s 
Rebellion led to an intensification of the opposition to 
democracy on the part of the conservative groups. The 
private correspondence of the leaders during the year 
before the Constitutional Convention reveals a fear of 
democracy far greater than anything that had been mani- 
fested during the war period. The drafting of the Consti- 
tution which followed, the ratification debates, the installa- 
tion of a new government consisting of men whose political 
philosophy had been stated by the majority at the federal 
Convention made fora political atmosphere more conserva- 
tive than that which had existed during the Revolutionary 
period. This was reflected in the state constitutions 
drafted or revised during the first years of the new re- 
public. 

Part III deals with the new era beginning with the for- 
mation of organized opposition to the new government 
early in the 1790’s and culminating in the important 
political victory of the Jeffersonians at the end of the 
decade and century. American argument over the French 
Revolution, the formation of popular political organiza- 
tions affirming their right to criticize government, the 
birth of a new party and a party press, the heated elec- 
toral contest of 1796, the battles over free speech and the 
right of dissent made inevitable by the passage of the 
restrictive Alien and Sedition Laws, late in the decade — 
all these affected the democratic idea and helped promote 
a new Status for it. 

Jefferson’s victory in 1800 did not bring into existence 
a democratic form of government but it did mark the 
triumph of the democratic idea. A new spirit was then 
apparent in America which included a widening of the 
circle of political consciousness, an increased number of 
those voting, and a greater use of the word “democracy.” 
The “Revolution of 1800” determined that Americans need 
no longer be afraid of a transformation of the government 
into a monarchy; they could assume that the United States 
was to be not an aristocratic but a democratic Republic. 

440 pages. $5.50. MicA 55-1829 
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BRITISH PARTY POLITICS: 
A STUDY OF PARTY DISCIPLINE 


(Publication No. 12,466) 


Allen Meyers Potter, Ph.D. 
Columbia University, 1955 


This study examines the relations between national 
party leaders and representatives of local and functional 
interests in the British Parliament and the two major 
British political parties. Its thesis is that British parlia- 
mentary and party institutions strengthen the position of 
the national party leaders in their relations with “log- 


rollers”, and that this strengthening affects the determina- 


tion of public policy to the benefit of the “publicinterest”. 
The study has two parts, each of which has five chapters. 

Part I deals with the House of Commons, whose legal 
supremacy makes it a focal point of political forces. 
Chapter 1 puts the division between ordinary Members of 
the House of Commons and members of the cabinet as the 
division between spokesmen for particular interests — 
“logrollers” — and spokesmen for the “public interest”. 
Chapter 2 shows that despite the requirement, inherent in 
parliamentary government, that the cabinet possess the 
confidence of the House, the methods by which prime min- 
isters and other members of cabinets are chosen and re- 
moved do not subject them to the close control of the 
ordinary Members. Chapter 3 shows that, instead, the 
cabinet closely controls the House: it whips the majority 
of Members through its division lobby with assured regu- 
larity and makes its legislative program the substance of 
legislative activity. Chapter 4 shows that the amendment 
stages of legislation and the opportunities for speaking in 
debates and asking questions enable the spokesmen of par 
ticular interests to put their claims before the House, but 
neither by motions to amend, by attempts to interfere with 
delegated legislation, nor by attempts to alter appropria- 
tions of money do they weaken the cabinet’s control of 
public policy. Thus ‘logrolling” is checked in Parliament. 

Part I deals with parliamentary party organization, too; 
for constitutional arrangements and parliamentary pro- 
cedure are related to party arrangements and procedure. 
Chapter 2 shows that the position of the prime minister in 
the House of Commons is related to his position as Leader 
of the Party in the parliamentary party. Chapter 5 shows 
that the position of backbenchers on the floor of the House 
is related to their position in the party organization — and 
in bipartisan activity — off the floor. In Parliament gov- 
ernment and party merge. Indeed, the dominance of the 
cabinet is accounted for primarily by the way the party 
machine works in Parliament and outside. 

Part II deals with extraparliamentary party organiza- 
tion. Chapter 6 describes the major changes in political 
organization since 1832. Chapter 7 describes the formal 
national and regional organizations of the two major 
parties of today. Chapter 8 describes the working rela- 
tionships in them. The theme is the ability of the national 
party leaders to determine how party policy is implemented 
despite the influence of pressure groups, party confer- 
ences, and party bureaucracies. Thus “logrolling” is 
checked nationally. 

Chapter 9 describes the constituency organizations of 
the two major parties. Particular attention is paid to the 
methods of selecting parliamentary candidates and the real 
distribution of power in the local caucuses. Chapter 10 





describes the working relationships among M.P.’s and 
parliamentary candidates, national parties, and their local 
Organizations. Particular attention is paid to intraparty 
disputes. The theme is the ability of the national party 
leaders to enforce their discipline within the party struc- 
ture and among the electorate. Thus “logrolling’” is 
checked locally. 398 pages. $4.98. Mic 55-248 


THE AUSTRIAN SOCIALIST PARTY 
SINCE 1945: SOCIALISM IN THE 
“AGE OF FULFILMENT” 


(Publication No. 12,470) 


Kurt Leo Shell, Ph.D. 
Columbia University, 1955 


This case study has as its subject a socialist party in 
which the transformation from Marxist radicalism to 
conciliatory laborism has taken place with exceptional 
rapidity and thoroughness. 

Following World War I the Austrian Socialist Party 
became identified with the concept of “integral socialism, ” 
an attempt to establish a theoretical and political bridge 
between Western European democratic socialism and 
Soviet communism. After the Party had been suppressed 
by force in 1934 the cadre of underground activists who 
carried on the struggle against the authoritarian Dollfuss- 
Schuschnigg regime committed themselves unequivocally 
to revolutionary methods and the “dictatorship of the 
proletariat” as means to achieving and maintaining 
socialist power. The annexation of Austria by Germany 
in 1938, however, put an end to all effective underground 
activity. 

In the light of this tradition of “integral socialism” and 
the Revolutionary Socialists’ repudiation of parliamentary 
democracy it could have been expected that the Party, 
upon its resurrection in April 1945, would have exhibited 
radical anti-democratic and pro-Soviet tendencies or, at 
least, prolonged tension between the Right wing (identified 
with the venerable Karl Renner) and a new Left recruited 
from the ranks of old Austro-Marxists and surviving 
Regolutionary Socialist activists. Indeed, initially the 
assumption that the Party would have to balance these 
divergent elements was reflected both in its name and 
the composition of its leadership. By 1948 the Right wing 
had, however, succeeded in isolating and subsequently 
eliminating the small pro-Soviet group. Under the im- 
pact of Soviet occupation policy and helped by the positive 
results of American economic aid the ascendance of Ren- 
ner’s revisionist, liberal, conciliatory approach over the 
remnants of Austro-Marxism was increasingly established. 
This development has been reflected in the Party’s un- 
equivocal commitment to parliamentary democracy, 
violent rejection of Bolshevism linked to renewed stress 
on individual liberties, and in a policy of “permanent 
coalition.” As an equal partner in the coalition govern- 
ments which have ruled Austria since 1945 the Socialist 
Party has established fundamental agreement with the 
peasant-middle class bloc represented by the Austrian 
People’s Party on the basis of a mixed economy, reason- 
ably full employment, extensive welfare services, a non- 
too-rigid separation of Church and State, and tacit 
abandonment of Marxist theories of class struggle. 
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The Party structure — composition of leadership, activ- 
ists, membership, as wellas the modes of their interaction 
— is examined in its relationship to the changes in ideology 
and policies. The traditional functions of the socialist 
mass party — political education and tight organization for 
extra-parliamentary struggles — have been called into 
question by the abandonment of the revolutionary goal and 
of Marxist theory. While the Party has been able to main- 
tain and even expand its electoral support, inner-party life 
is marked by increasing apathy and routinization. And 
though the Party has succeeded in recruiting once more a 
mass membership, it has admittedly failed to transform 
dues-paying into a strong ideological or emotional link. 

On hand of comparisons with other socialist parties the 
transformation of Austrian socialism is shown not to be an 
isolated phenomenon but to reflect a crisis affecting Euro- 
pean social democratic movements in general. The causes 
for the loss of impetus and direction may be found in the 
fact that traditional proletarian grievances have largely 
been met by the rapid advance toward political, economic, 
and social equality and in the disillusionment which the 
example of the Soviet Union and domestic experiences with 
nationalization and planning have brought about. These have 
shaken the traditional socialist confidence in public owner- 
ship as the key to the creation of the good society and re- 
placed it with apprehension of the problem of managerial- 
ism; a problem to which traditional socialist categories 
are irrelevant. 564 pages. $7.05. Mic 55-249 


CONGRESSIONAL INVESTIGATIONS 
OF THE CONDUCT OF WAR 


(Publication No. 12,859) 


Virgil Calvin Stroud, Ph.D. 
New York University, 1955 


In this treatise we are concerned with the congressional 
investigatory committee in its role as the overseer of the 
administration in wartime situations. The subject is 
treated within the framework of the accelerated course of 
action of the government in wartime, and the execution of 
the war powers by the Chief Magistrate as commander- 
in-chief of the nation’s armed forces. 

Five wartime investigatory bodies are treated. They 
are: the Joint Committee on the Conduct of the War, and 
the Contracts Committee of the Civil War period; the 
Special Commission appointed by President McKinley to 
investigate the conduct of the War Department in the war 
with Spain, the House Select Committee on Expenditures 
in the War Department following World War I, and the 
Truman Committee of World War II. Each committee is 
discussed in the light of the following criteria: appoint- 
ment, method of operation, procedure, political motiva- 
tions, influencing factors other than political motivations, 
and effectiveness. 

To credit the wartime investigating committees with 
successfully holding the Executive to strict accountability 
presupposes the following assumptions: 

1. That the purpose of such a committee is clearly 
enunciated and the committee is expressly dedicated to 
the one proposition of determining accountability and 
no other. 





2. That the investigation parallels the war effort. 

3. That responsibility for conducting a war rests 
solely with the agents of government. 

4. That the Chief Executive, as the primary agent 
of responsibility, is at all times aware of the activities 
of his least subordinates, and has a hand in the minut- 
est details of administration. 

0. That Congress, as the agent for providing the 
means of carrying on war, is above criticism in that 
it has always had the foresight to prepare beforehand 
for all eventualities. 

Each committee is analyzed in the light of these assump- 
tions with a view to assessing the merits of each. The 
study shows that it is less likely that such a committee 
will achieve the purpose for which it is created if it is 
highly partisan, if the investigation is conducted after 
hostilities have ceased, and if Congress has been derelict 
in exercising its functions or has unduly handicapped the 
administration. 

It is possible to conclude from the study that the most 
successful results have been achieved when great care has 
been taken in the following matters: (1) the delineation of 
the terms of reference of an investigation; (2) exercise of 
care in the selection of a chairman; (3) procedure care- 
fully determined in advance in preliminary meetings; 

(4) exclusion of partisan considerations from governing 
the course of investigations; (5) the elimination of indis- 
criminate and misguided publicity, and (6) the practice of 
emphasizing the quality of the product rather than the 
number of witnesses summoned and the length of inter- 
rogations. 

The war investigations do not furnish us a ready-made 
answer to the question as to the best means of determining 
accountability in wartime. It appears, however, that the 
Truman Committee achieved salutary results. It pointed 
the way to the proper exercise of congressional oversight 
of the administration in wartime, when the Executive 
should be supervised, but should not be subjected to inter- 
ference in the exercise of his constitutional wartime 
functions. 396 pages. $4.95. MicA 55-1895 


POLITICAL SCIENCE, 
INTERNATIONAL LAW AND RELATIONS 


THE POSITION IN THE UNITED NATIONS 
OF THE SOVIET BLOC ON ECONOMIC DEVELOPMENT 
OF UNDER-DEVELOPED COUNTRIES 
INCLUDING TECHNICAL ASSISTANCE 


(Publication No. 12,861) 


Leo Maurice Egand, Ph.D. 
New York University, 1955 


The governments of the Soviet bloc countries, while 
verbally espousing the cause of raising living standards 
of peoples by accelerating the economic development of 
backward areas, have been attempting to utilize United 
Nations efforts in this direction to create conditions of 
instability and disunity in the non-Communist world. 
Maintaining that economic development should strive 
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toward the attainment of national political and economic 
independence, they have encouraged the under-developed 
countries to undertake such highly nationalistic measures 
as high tariffs, nationalization of industry and the cessa- 
tion of profit, interest and other such payments to for- 
eigners abroad, and have insisted that such development 
should and could be achieved through the mobilization of 
domestic resources with a minimum of external assist- 
ance. 

Since the ideological goals of modern Communism, as 
expounded by Bolshevik theoreticians, have not been re- 
nounced by the Soviet bloc governments, it would not be 
invalid to assume that the latter aim at the overthrow of 
the existing patterns of society and their substitution by 
Communist regimes. The economic development of the 
under-developed countries along autarchic lines would 
contribute to that end in two ways. Firstly, it would dis- 
rupt the economies of the older industrialized countries, 
since international trade plays a vital role in their econ- 
omies while autarchy necessitates a minimum of foreign 
commerce; secondly, it would ultimately create instability 
in the under-developed countries as their internal economic 
potentialities alone are generally insufficient to achieve 
the high standards of life attained by Western Europe and 
North America. 

The Soviet bloc also attempted to divide the under- 
developed from the industrialized countries by supporting 
arrangements which would of necessity alter existing in- 
ternational economic patterns to the detriment of the lat- 
ter countries. For example, it is understandable that the 
underdeveloped countries, as exporters of primary com- 
modities, should seek means of stabilizing the income 
derived from such exports. In the latter connection, the 
countries within the Soviet orbit advocated the institution 
of long-term trade agreements, apparently not because 
these agreements would guarantee the under-developed 
countries a specified income upon which economic devel- 
opment plans could be based, but because the “free enter- 
prise” industrialized Powers could not enter into such 
agreements while the governments of countries with 
“nlanned economies” could; thus the under-developed 
countries desiring to conclude these agreements would 
have to turn to the Soviet bloc countries, while their trade 
with the non-Communist industrialized countries would 
decline. 

The Soviet bloc insistence that economic development 
be achieved with a minimum of external assistance was 
not a matter of principle but one of maintaining and ex- 
tending conditions conducive to the destruction of existing 
economic and social patterns; the argument was used to 
cloud consideration of positive methods of economic de- 
velopment through foreign aid, such as technical assist- 
ance. 

The Soviet bloc considered that the costs of technical 
assistance should be borne by the recipient countries, 
disregarding the obvious fact that if the under-developed 
countries were able to pay for technical advice, there 
would be no necessity for the United Nations to discuss 
the matter. During its formulation, the countries of the 
Soviet bloc tried to decrease the potential effectiveness 
of the United Nations Expanded Program of Technical 
Assistance by strengthening political controls over its 
administration; they did not join in the Program until it 
was politically unwise to remain aloof, and then their par- 
ticipation was such as to negate its international aspects. 





In short, the interest which the countries of the Soviet 
bloc have shown in the economic development of the 
under-developed countries was not based on concern for 
the welfare of the peoples of those countries, but on the 
possibilities of channeling such development into self- 
276 pages. $3.45. Mic 55-250 
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THE UNITED NATIONS 
AND THE KOREAN SITUATION, 1947-1950: 
A STUDY OF INTERNATIONAL TECHNIQUES 
OF PACIFIC SETTLEMENT 


(Publication No. 12,937) 


John Thomas Everett, Jr., Ph.D. 
University of Cincinnati, 1955 


From September, 1947, until June, 1950, the United 
Nations, at the request of the United States attempted to 
arrive at peaceful solutions for the problems which had 
arisen in Korea after World War II. Although somethings 
were accomplished, the attempts on the whole resulted in 
failure, as attested by the North Korean attack on South 
Korea. 

Korea emerged as a problem in international relations 
after World War II because of the area’s geographic pos- 
ition and because of a war-time decision to divide the 
peninsula to receive the surrender of the Japanese forces 
there. This split at the 38th parallel, which was intended 
as a temporary expedient, had hardened by 1947 because 
of differing interpretations on the part of the Occupying 
Powers, the United States and the Soviet Union, of the 
plan for reunification as laid down in the Moscow Agree- 
ment of December, 1945. 

To try to break the impasse several routes were open 
to the United States, including resort to the traditionally 
established techniques of pacific settlement or resort to 
international organization. It chose the latter as giving 
larger probability of effectiveness and appealed to the 
General Assembly of the United Nations. It chose the 
General Assembly rather than the Security Council because 
of the former’s greater flexibility of authorized techniques 
and veto-free voting procedure. 

The General Assembly postulated as a solution the 
holding of elections throughout Korea as a step in the 
creation of an independent democratic government, and 
established a Temporary Commission for supervisory 
purposes. Its postulation, however, was not an authorita- 
tive pronouncement of the terms of settlement, but rather 
a recommendation to the Member-States, which were 
legally free to accept or reject it. The Americans ac- 
cepted the recommendation as giving a chance to re-unify 
Korea on an independent basis free of Communist domina- 
tion and co-operated with the Temporary Commission in 
effectuating it. The Russians, however, rejected the 
recommendation, so the Temporary Commission was re- 
stricted to the American zone of occupation. Because of 
this rejection, the United Nations was unable to solve the 
basic problem of the area, which was re-unification. 

The United Nations failed peacefully to resolve the 
Korean situation because of the tension between the United 
States and the Soviet Union, plus the Communist drive for 
expansion and control, and because of the nature of the 
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United Nations and the system of sovereign national states 
which prevented the Organization from rendering and en- 
forcing authoritative judgments. Moreover, the vesting of 
interests in Korea itself made peaceful settlement more 
difficult. 

Because of the stalemate which had developed between 
the Occupying Powers, the need, if a solution were to be 
found, was for either a compromise acceptable to both or 
an authoritative pronouncement which both would be 
obliged to accept. The situation was such that a mutually 
acceptable compromise could not be anticipated, nor was 
there an agency which could render an authoritative pro- 
nouncement which both parties would be obliged to accept. 
Moreover, mere acceptance of a decision would not en- 
sure implementation, and no machinery for enforcement 
existed to ensure implementation. The concentrations of 
force at the national level meant that any attempt to 
coerce a Great Power might result in a major war, thus 
defeating the primary purpose of the United Nations, 
which is to preserve international peace. 

Because of its lack of legal authority to pronounce 
binding terms of settlement, and because of its relative 
weakness as compared to its Members, the United Nations 
could only attempt to persuade all parties in interest to 
accept its plan. Failing to gain unanimous acceptance, it 
could only work for the benefit of the inhabitants in the 
areas where it could gain entrance, while observing the 
situation as a deterrent to a breach of the peace or to 
gain information for the assessment of blame in case of a 


breach of international peace. 
312 pages. $3.90. MicA 55-1896 


THE DEFINITION OF AN 
INTERNATIONAL BILL OF HUMAN RIGHTS 


(Publication No. 12,828) 


James Arthur Funston, Ph.D. 
Indiana University, 1955 


The United Nations Commission has been charged with 
the duty of defining and devising ways of enforcing human 
rights through an International Bill of Human Rights. This 
study, based principally on the debates in the Commission 
on Human Rights and the General Assembly during the 
period 1945-1953, describes the main issues which have 
arisen in the process of drafting such an International 
Bill. 

Apart from those respecting specific articles, the main 
issues have concerned the scope of the International Bill, 
especially the place of economic, social and cultural rights 
and the so-called right of self-determination, the nature 
and extent of permissible limitations on rights, the legiti- 
macy of reservations and special provisions for federal 
states, and the nature of the implementation process. 

The prospects for general ratification were not bright 
in 1953. National sovereignty constituted a formidable 
barrier. Many states felt that the Covenants attempted 
too much. This was particularly true with respect to the 
new economic, social and cultural rights, and the major 
colonial powers adamantly opposed the provisions on 
self-determination. Some feared that sanctioned limita- 
tions paved the way for legalized violations, especially in 





the critical areas of freedom of thought, religion, expres- 
sion, and association. A majority was reluctant to concede 
a special position to federal states, while the latter in- 
sisted upon a satisfactory federal article as the price of 
their ratification. The Soviet bloc opposed any form of 
international implementation, while others felt that the 
measures envisaged either went too far or not far enough. 

Other barriers to early ratification were: (1) cultural 
diversity; (2) the difficulty of achieving at one stroke a 
universally binding treaty without potentially dangerous 
compromises; (3) East-West tension which created a 
climate of suspicion and psychological warfare; and 
(4) ideological disagreement. 

Although variations in values existed to some extent 
within the non-Communist group, the fundamental cleavage 
was between Communist and non-Communist ideologies. 
This was reflected in different attitudes concerning the 
source of human rights, the relative importance of differ- 
ent kinds of rights, the proper sphere of governmental 
authority, the degree to which rights may be limited by the 
state, the duties of the individual, the meaning of democ- 
racy, and the desirable nature of the implementation 
process. 

Regardless of the immediate fate of the Draft Covenants 
this effort has been significant in many respects: (1) It is 
the most comprehensive and sustained effort in history to 
give international legal protection to the individual; (2) it 
has stimulated the search for alternative methods to pro- 
tect the individual; (3) it has revealed the immensity and 
complexity of the problem, clarified attitudes, and exposed 
the issues; (4) it has demonstrated the continuing impor- 
tance of education and of enlightened national policies; 

(5) it has proclaimed the Universal Declaration which in 
time may exert considerable influence in maintaining and 
extending human rights; (6) it has thrown light on the 
dynamics of international politics; and (7) it affords val- 
uable insights respecting the problems and opportunities 
confronting American foreign policy. 

684 pages. $8.55. MicA 55-1897 


CONDITIONS AFFECTING THE ADMINISTRATION OF 
TECHNICAL ASSISTANCE PROGRAMS IN NIGERIA 


(Publication No. 12,844) 


Gabriel Uwakwe Onukaogu, Ph.D. 
Indiana University, 1955 


The problems which confront Nigeria in connection 
with any program of economic development may be classi- 
fied as follows: 

I. Political problems, both domestic and international. 

Ol. (a) The problem of capital formation. 
(b) The problems presented by geography and 
climate. 
Ill. The problem of agrarian reform. 
IV. The population problem. 
V. The cultural, social and anthropological problems. 

The Nigerian elite and the British traders exploit the 
poor natives. The grinding poverty from which every 
native suffers must be in part attributed to the acquisitive- 
ness of the arriviste Nigerians, who actually resist the 


introduction of technical assistance. The lack of experts 
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and the appalling corruption in the government present 
serious obstacles to economic development. 

The impact of colonialism upon Nigeria is such as to 
retard industrial development since Great Britain wants 
to use Nigeria as a source of raw material and as a mar- 
ket for British manufactured goods. Great Britain dis- 
courages the rapid industrialization of Nigeria; her policy 
is based upon gradualism. 

Poverty is ubiquitous in Nigeria, resulting in a dearth 
of capital which is a great hindrance to the development 
of the country. The Nigerian workers receive very 
meagre salaries. Moreover, the natives receive low 
prices for their products from the British traders. Broadly 
speaking, the British traders dictate prices to the natives, 
who have no voice in determining the prices of their prod- 
ucts. The United Africa Company controls the whole 
economy of Nigeria. Thus, capital formation for economic 
development is almost zero. 

Some adverse geographical factors such as soil ero- 
sion, heavy rainfall, and great heat must be contended 
with in any developmental program. 

Fragmented land ownership is not conducive to eco- 
nomic development. Also the exorbitant rents which the 
Yoruba landlords levy make the tenants miserable. Land 
rent in the Lagos area has risen more than 150% since 
two years ago. Therefore, agrarian reform is necessary, 
although for the most part it needs be only of a mild 
variety. 

The population of Nigeria is above thirty million people. 
In the absence of birth control, the introduction of which is 
made difficult by certain cultural patterns, over-population 





will result in the near future. Economic development 
would further aggravate this tendency. 

In the Muslim States there is a disposition to reject 
all technological advances. The desire to accumulate 
wealth is weak; the Western type of materialism is 
looked upon with indifference and outright disfavor. In 
general, the Nigerian people suffer from religious tran- 
quillity. The absence of mass education presents a 
problem, as does also the lack of ambition on the part of 
the females to compete intellectually with the males. 


The Data 





The information on Nigeria which the Government of 
Great Britain transmits to the Secretary General of the 
United Nations forms the primary source for the disser- 
tation. Other important sources are the books, memoirs, 
and articles written by the British Governors and other 
British officials in Nigeria, and by the American and 
British missionaries. The Nigerian parliamentary 
papers, letters, and newspapers from Nigeria, various 
interviews with experts on Nigeria, and the author’s own 
first-hand knowledge of Nigerian problems have been 
drawn upon as primary sources. The writings of British 
Prime Minister, Colonial Secretaries, and University 
scholars provided information on British aims in Nigeria. 
Various articles and books written by American scholars 
proved useful. The writings of African students in the 
United States and Canada have also been drawn upon. 

209 pages. $2.61. MicA 55-1898 
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PSYCHOLOGY, GENERAL 


AGREEMENT OF JUDGMENTS IN AN ORAL 
INTERVIEW BOARD SITUATION 


(Publication No. 12,489) 


Elaine Ruth Grimm, Ph.D. 
Columbia University, 1953 


The problem of this study was to determine in an oral 
interview board situation the influence upon the extent of 
agreement of judgments of (a) characteristics of the can- 
didates rated (b) kinds of rating scales or traits being 
rated and (c) characteristics of the interviewers. 

Ten boards consisting of three interviewers — either 
pharmacists or physicians — interviewed at least ten can- 
didates for appointment as pharmacists in the U.S. Public 
Health Service in the spring of 1950. A total of 181 candi- 
dates were seen by twenty different interviewers. After a 
90-minute interview the interviewers rated the candidates 
on twelve 5-point scales and on a 100-point general fitness 
scale. Standardscores were computed for each interviewer 
on each scale. An Index of Agreement was computed for 
each candidate by measuring the range of the three 
standard scores, i.e., the difference between the highest 





and lowest judges’ standard score. The judgments of each 
interviewer were correlated with those of the other two 
interviewers on the same board, resulting in thirty corre- 
lations on each scale. 


Characteristics of Candidates 

The Indices of Agreement for each candidate on each 
scale were correlated with known characteristics of the 
candidates. The quality of the candidate (as measured by 
his score on the scale, his score on the general fitness 
scale of the oral, and his final evaluation score on all the 
examining procedures), the candidate’s score on an extra- 
version-introversion test, his score on a verbal aptitude 
test, and the agreement of other judges in assessing the 
candidate’s educational and work record were not signifi- 
cantly related to extent of agreement of judgments. 





Kinds of Rating Scales or Traits Being Rated 

The mean Index of Agreement and mean interviewer- 
by-interviewer correlation were calculated for each scale 
and the significance of differences in agreement tested. 
There were side differences among scales and signifi- 
cantly more agreement on over-all impression than on 
any of thetrait scales. In general, there was more agree- 
ment on those traits having a high intellectual component 
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and on those traits readily manifested by behavior during 
the interview. The most disagreement occurred in 
judging appearance, emotional stability and quality of 
voice. 


Characteristics of Interviewers 

The mean correlation was found on each scale for 
pairs of interviewers of similar occupation and for pairs 
of dissimilar occupation. The mean correlation was then 
calculated for pairs of interviewers experienced in inter- 
viewing, for inexperienced pairs, and for pairs consisting 
of one experienced and one inexperienced interviewer. 
Few differences attributable to occupation or experience 
were found, and there were no differences in extent of 
agreement on the general fitness scale. Two pharmacists 
agreed better in rating judgment and ability to handle pro- 
fessional problems than did a pharmacist and a physician. 
Pairs of inexperienced interviewers differed from other 
interviewer combinations only in poor agreement in esti- 


mating judgment and appearance. 
53 pages. $1.00. Mic 55-251 





THE DEVELOPMENT OF A FORCED-CHOICE. 
INVENTORY OF ATTITUDES TOWARD 
SCHOOL EXPERIENCE FOR PREDICTING 
SCHOLASTIC ACHIEVEMENT IN COLLEGE 


(Publication No. 12,871) 


Eleanore S. Isard, Ph.D. 
Temple University, 1955 


The basic hypothesis for this study was that a relation- 
ship exists between attitudes toward various aspects of 
school experience and scholastic achievement in college. 
The major problem concerned the measurement of these 
attitudes. For this purpose, a forced-choice inventory 
was developed and validated against an external criterion; 
namely, point-hour ratio. 

Five questions, relating to attitude measurement 
through the use of the forced-choice technique, were in- 
vestigated. The questions concerned: (1) the relative 
merits of the essay writing method and the sentence com- 
pletion method for item collection; (2) the effects of dif- 
ferent instructions and size of sample on preference 
indices; (3) the validity of positive, ambiguous, and nega- 
tive attitude statements; (4) total score validity for two 
types of forced-choice formats, and (5) the biasability 
(i.e., the extent to which the subjects can intentionally 
increase their scores) of the forced-choice inventory. 

The subjects used in the various stages of the study 
were drawn from freshman and sophomore classes in the 
three undergraduate colleges of a large metropolitan 
university. 

With respect to the basic hypothesis on which this 
study was predicated, the results obtained warrant the 
conclusion that there is a measurable and substantial 
relationship between attitudes toward various aspects of 
school experience and scholastic achievement in college. 

Within the limitations of this study the following con- 
clusions concerning the five sub-problems, may be 


drawn: 
1. The sentence completion method was generally 





superior to the essay-writing method for item collection 
for the forced-choice inventory. It was more efficient 
from the standpoint of time and effort expended, number 
of subjects used, item yield, extent of coverage, and 
amenability to intact-lifting of attitude statements. Al- 
though the modified use of the Critical Incident Technique 
somewhat enriched the item yield from the essays, there 
was a great paucity of material from them as compared 
with the sentence completions. 

2. Item preference indices were not significantly af- 
fected by different instructions to the subjects. Tests of 
the significance of the difference between the mean prefer- 
ence values obtained under subjectively-worded instruc- 
tions and those obtained under objectively-worded instruc- 
tions yielded t’s that were not statistically significant. 
Although the final preference indices which were used in 
building the forced-choice inventory were based on ratings 
by four separate samples (total N = 84), item preference 
indices that are stable enough for practical use could have 
been based on the values obtained on any one of the four 
samples. 

3. Ambiguous items were more valid than either 
Socially Acceptable or Socially Unacceptable items. In 
the traditional questionnaire-type format there was a 
greater tendency for Non-Achievers to respond to state- 
ments in the affirmative (Agree) than for the Achievers, 
irrespective of the preference value of the statement. In 
the forced-choice format, on the other hand, this error of 
acquiescence could not operate. 

4. The forced-choice format that required the subjects 
to choose two statements with which they most agreed 
from each of fifteen tetrads did not differentiate between 
Achievers and Non-Achievers. On the other hand, substan- 
tial validity (r biserial of .66) was demonstrated with the 
forced-choice format that required subjects to choose 
from each of twelve tetrads the one statement with which 
they most agreed and the one with which they least agreed. 
This form of the Preferred-Choice Inventory, (ML), was 
also found to be substantially reliable (.76) on test-retest. 
The relationship between attitudes toward various aspects 
of college experience and aptitude for college work was 
negligible (.187). 

9. The Preferred-Choice Inventory, Form ML, was 
virtually unsusceptible to intentional bias, despite the 
fact that the subjects used in this part of the study were 
all volunteers who were highly self-motivated to increase 
their scores. 126 pages. $1.58. MicA 55-1899 





AN INVESTIGATION OF SOME NON-INTELLECTUAL 
FACTORS PRESUMABLY AFFECTING THE 
ACADEMIC ADJUSTMENT OF COLLEGE STUDENTS 
AT FLORIDA STATE UNIVERSITY 


(Publication No. 12,398) 


George Minard Spencer, Ph.D. 
The Florida State University, 1955 


This study has investigated some of the non-intellectual 
factors presumably affecting the academic performance of 
college students. The College Inventory of Academic Ad- 
justment by Henry Borow was used to measure student 
self-concepts regarding some of these non-intellectual 
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factors. The ninety item Iventory yields a total score of 
academic adjustment and six sub-scores including Cur- 
ricular Adjustment, Maturity of Goals and Level of Aspira- 
tion, Planning and Use of Time, Study Skills and Practices, 
Mental Health, and Personal Relations with Faculty and 
Associates. | 

Three hundred twenty-one sophomore students who had 
completed their freshman year of college at Florida State 
University comprised the sample. Testing was conducted 
in classroom groups between November 16, 1954, and 
January 14, 1955. 

Longitudinal background data for each individual in the 
sample was collected from the cumulative records. This 
included such data as high school grades, college grade- 
point-averages, A.C. E. Psychological Examination scores, 
Minnesota Personality Scale scores, freshman educational 
counselor ratings, mid-semester unsatisfactory grade re- 
ports, extra-curricular activities, part-time employment, 
and financial assistance. 

Three cases were randomly selected to illustrate 
typical Inventory scores. A high degree of relationship 
was found between student self-concepts, as measured by 
the Inventory, and other’s concepts of the students. 

Groups were formed on the basis of each of the vari- 
ous student background factors. Total and sub-score 
Inventory means for these groups were tested for statis- 
tically significant differences by means of analysis of 
variance. 

Group means for the Composite Inventory were statis- 
tically significant at the 5 per cent of confidence or better 
for each of the following factors: status of major, A.C.E. 
Q-score, L-score, and Total score, MPS Morale, Social 
Adjustment, Family Relations, and Emotionality scores, 
first year college grade-point-average, total hours of 
mid-semester unsatisfactory grade reports, freshman 
educational counselor ratings of vocational plans, and 
freshman educational counselor ratings of personal-social 
problems interfering with academic progress. 

It was concluded that the College Inventory of Academic 




















Adjustment can serve as a valuable tool in investigating 
the academic adjustment characteristics of college stu- 
dents with regard to various background factors. It should 
provide a valuable diagnostic aid in counseling which in- 
volves the identification of sources of academic malad- 
justment. It appears that the Inventory might be used 
advantageously in assisting individual students in the 
formulation of clearer concepts of their assets and lia- 
bilities regarding these non-intellectual factors. 

89 pages. $1.11. MicA 55-1900 








THE PREDICTION OF RORSCHACH CONTENT 
FROM THE PSYCHOANALYTIC THEORY OF 
OBSESSIVE-COMPULSIVE NEUROSIS 


(Publication No. 11,859) 


Harold John Vetter, Jr., Ph.D. 
The University of Buffalo, 1955 


The present study was designed to investigate certain 
aspects of the psychoanalytic theory of obsessive-com- 
pulsive neurosis by means of the technique or Rorschach 
content analysis. Following a survey of the previous 





studies in Rorschach content analysis, an examination was 
made of the psychoanalytic literature for the purposes of 
deriving a series of predictions concerning the types of 
content which might be expected to occur with relatively 
high frequency in the Rorschach records of obsessive- 
compulsive neurotics. To this series of content categories 
were added 14 empirically derived homosexual Rorschach 
content signs. 

Three groups of Rorschach protocols were selected, 
comprising the following types of subjects: 1) obsessive- 
compulsive neurotics; 2) undifferentiated clinic patients; 
3) non-clinical subjects. The obsessive-compulsive test 
group was chosen in terms of formal Rorschach criteria 
for obsession-compulsion, as well as actual obsessive- 
compulsive symptoms. 

To test the reliability of the obsessive-compulsive con- 
tent categories, independent ratings were made by two 
judges of a series of verbatim Rorschach responses which 
the experimenter had selected at random from the obses- 
sive-compulsive protocols and matched with an equal 
number of responses taken from the records of the other 
two groups. 

The results of statistical comparisons of the total 
agreement among the three sets of ratings provided as- 
surance that the categories were sufficiently reliable to 
permit the experimenter to conduct an independent analysis 
of the records. 

An effort was also made to check the validity of the 
theoretical formulations on which the categories were 
based by submitting a list of the categories, matched with 
an equal number of non-obsessive content categories ar- 
ranged in random order, to a group of psychoanalysts who 
were asked to select those which they considered repre- 
sentative of obSessive-compulsive neurotics. The small 
number of rating sheets returned prevented a statistical 
analysis of the analysts’ judgments. However, a tabulation 
was made of the number of agreements on each of the 
categories, and these results were discussed in relation 
to the statistical findings of the study. 

The three groups were compared to determine the 
relative frequency of the homosexual signs and the pre- 
dicted obsessive-compulsive signs. Since the groups dif- 
fered considerably with respect to the length of the proto- 
col, alternative methods of analysis were used in which 
the factor of productivity was controlled. Statistical 
comparisons were then made among the three groups. 

The results of the statistical comparisons offered 
support for the psychoanalytic theory of obsessive-com- 
pulsive neurosis. Subjects in the obsessive-compulsive 
group gave a Significantly greater number of homosexual 
responses than subjects in the other two groups, even 
after the differences in productivity were taken into con- 
sideration. Fourteen of the original series of predicted 
content categories yielded differences between the 
obsessive-compulsive group and the other two test groups 
which were statistically significant. 

With regard to further research, findings in the present 
study emphasize the need for continued investigation of 
Rorschach content with specific diagnostic groups and the 
acquisition of quantitative data on Rorschach content. 

This procedure is seen as prerequisite to establishing an 
objective basis for the interpretation of Rorschach con- 
tent. 124 pages. $1.55. MicA 55-1901 
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PSYCHOLOGY, CLINICAL 


THE INFLUENCE OF TEST ANXIETY 
AND TASK COMPLEXITY 
ON THE LEARNING OF MAZES 


(Publication No. 12,744) 


Richard Earl Covault, Ph.D. 
The University of Nebraska, 1955 


Adviser: Marshall R. Jones 


The present study was an empirical investigation of the 
effects of test anxiety, task complexity, and reward and 
punishment on the learning of stylus mazes. The following 
questions were posed: (1) Whatis the relationship between 
the extent to which a person responds to a specific (test- 
ing) situation with irrelevant anxiety responses and the 
quality of his performance on tasks of differing “complex- 
ity”?; (2) What is the effect of reward and punishment on 
performance on tasks of differing “complexity”, being 
learned by individuals operating under different levels of 
test anxiety drive?; and (3) What is the relationship be- 
tween the extent to which an individual responds to a 
specific (testing) situation with task-irrelevant anxiety 
responses, and his general level of anxiety ? 

Thirty male and thirty female college students were 
used as subjects. Thirty subjects were selected from an 
original sample of 387 students on the basis of their ex- 
tremely high scores on a test anxiety scale, while the re- 
maining 30 subjects were selected on the basis of their 
extremely low scores on this scale. Equal numbers of 
subjects from the two anxiety groups were given rewarding, 
neutral, or punishing instructions or statements while 
learning the mazes. One-half of the subjects received, as 
a complex learning task, a 10 choice-point stylus maze; 
the remaining 30 subjects were given, as a simple learning 
task, a 5 choice-point stylus maze. The subjects learned 
the mazes to a criterion of two consecutive, errorless 
trials. The number of trials necessary to reach the cri- 
terion, the amount of time per trial were the learning 
measures employed. 

The results of the study show that maze learning was 
significantly influenced by two of the three variables em- 
ployed: level of test anxiety and type of instructions. Task 
complexity did not influence learning to a significant de- 
gree, although there was a tendency for high test anxiety 
subjects to perform less well on the complex maze as 
compared with the simple maze. The performance of low 
test anxiety subjects was consistently superior and 
markedly less variable than that of high test anxiety sub- 
jects. Low test anxiety subjects scored significantly 
higher than high test anxiety subjects on a college en- 
trance examination (ACE). 

It was found that different instructions or statements 
had different effects on the performance of the subjects, 
depending upon the level of test anxiety present. Giving 
rewarding statements tended to have a facilitating effect 
on the performance of high test anxiety subjects and a 
detrimental effect on the performance of low test anxiety 
subjects., Administering punishing instructions improved 
the performance of both anxiety groups, particularly the 
low test anxiety group. Neutral instructions made for the 
poorest learning scores and the greatest variability in 
performance. 





It was found that scores made by the 387 college stu- 
dents on the Test Anxiety Scale were significantly corre- 
lated (.518) with scores made by these same individuals 
on the Taylor Manifest Anxiety Scale. 

The effects of test anxiety level and type of instructions 
upon learning were interpreted according to the theoreti- 
cal formulations of Mandler and Sarason. Thus, high test 
anxiety drive elicited task-irrelevant anxiety responses, 
which had a detrimental effect on performance. Low test 
anxiety drive elicited task-relevant anxiety responses, 
which facilitated learning. Varying the anxiety drive by 
means of instructions had a facilitating or interfering ef- 
fect on learning, depending upon the type of response 
tendencies present. 127 pages. $1.59. MicA 55-1902 


DIFFERENTIAL EFFECTS OF STRESS 
ON LEARNING AS A FUNCTION OF 
THE TIME OF INTRODUCTION 


(Publication No. 12,717) 


John Allyn Davis, Ph.D. 
The University of Connecticut, 1955 


The present experiment investigated the general hypoth- 
esis that stress will affect performance differentially as a 
function of the level of the acquisition of the performance 
at which it is first introduced. Two specific predictions 
were tested: (1) Distraction stress introduced early in 
acquisition will produce a decrement in performance, 
while (2) distraction stress introduced late in acquisition 
will facilitate performance. For purposes of this study, 
the exact stress used was defined operationally as the 
mechanical presentation of a physically describable and 
reproducable level of noise (about 104 + 6 db) introduced 
while Ss performed a learning task. 

Four experimental groups and a control group of thirty 
Ss each were used. Ss were clinically “normal” and of at 
least average intelligence. They performed an extended 
version of the Wechsler-Bellevue Digit Symbol Test and 
noise was first introduced to each of the experimental 
groups at a different stage of acquisition. Forty trials of 
thirty seconds each, with ten second rest periods between 
every trial, were administered. Noise was introduced for 
ten consecutive trials beginning with either trial 3, 10, 19 
or 26 respectively for the four groups. 

Both of the experimental predictions were confirmed 
beyond the .01 level of confidence and both effects were 
found to be permanent, persisting into the post-stress 
phase. Noise introduced on trial 10 had little or no effect 
on performance either during or following noise, thereby 
establishing a continuous stress function based on four 
points of introduction. Score decrements on onset and 
offset of noise occurred in all but the earliest group. 
Correlations between the three phases of performance, 
pre-stress, stress and post-stress, for the experimental 
groups were of such magnitude as to warrant the inter- 
pretation that the best single predictive index of stress 
or post-stress performance was the level of pre-stress 
performance. Personality factors and/or other individual 
differences were considered to be relatively insignificant 
in predicting task performance during or following stress. 
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Ten separate and distinct findings were treated in theo- 
retical terms: (1) Learning (2) Onset Decrements (3) Off- 
set Decrements (4) Increase in magnitude of onset decre- 
ments with increased learning (5) A similar, but not per- 
fect, increase in magnitude of offset decrements with 
increased learning (6) Rapid recovery from onset and 
offset decrements (7) Permanent increment within noise 
late in learning (8) Permanent increment after noise late 
in learning (9) Permanent decrement within noise early 
in learning and (10) Permanent decrement after noise 
early in learning. 

The first five of these seemed generally consonant 
with Hullian learning theory. In its present form, the 
theory is unable to account for the permanent effects. 
Hebb’s neuropsychological theory was found to provide an 
explanation and loose prediction for the permanent effects. 
Currently, there seems to be no theory which can predict 
rigorously and unequivocally both the temporary and per- 
manent effects noted. 

On the basis of the data presented the following “law of 
stress reaction” was formulated: There exists a class of 
intense and/or attention-getting stimuli (called distraction 
stimuli) which, when introduced suddenly during a learning 
process, will have at least two effects: (a) a permanent 
facilitating effect late in learning (when learning is near 
the asymptote), and (b) a permanent decremental effect 
early in learning (during the rapid accelerative stage.) 

Relevant research was considered in an attempt to 
specify some of the possible boundary conditions of this 
tentative law in terms of classes of stimuli and of tasks 
to which law may be applicable. A further explanatory 
analysis was offered. 

Lines of additional research were suggested to clarify 
the extent to which this study has implications for both 


laboratory and practical settings. If the results were 
generally valid, the law formulated might apply wherever 
stress is brought to bear on a particular learning situa- 
tion. 142 pages. $1.78. MicA 55-1903 


A COMPARISON OF THE INTERPERSONAL SKILLS 
OF SCHIZOPHRENICS AND DRUG ADDICTS 


(Publication No. 12,856) 


Morris David Diamond, Ph.D. 
New York University, 1955 


Three experiments designed to test systematically five 
hypotheses concerning specific deficiencies in interper- 
sonal skills which have been claimed to be concomitants 
of the schizophrenic process were carriedout. The hypoth- 
eses were tested by comparing the performance of thirty 
hospitalized male schizophrenics with the performance of 
thirty hospitalized male drug addicts, who were similar 
to the schizophrenics with respect to age, highest school 
grade completed, intelligence, race and socio-economic 
background, but who had never been diagnosed as schizo- 
phrenic. 

In general, the results of the three experiments con- 
firmed the hypotheses that, as compared to non-schizo- 
phrenic emotionally disturbed individuals, schizophrenics 
are deficient in the ability to respond to interpersonal 
situations in accordance with cultural norms, to predict 





the responses of other persons in interpersonal situations, 
and to modify responses in the direction of the responses 
of other persons when these latter responses are com- 
municated in an interpersonal situation. 

The first experiment concerning conformity to response 
norms for symbolic interpersonal situations was tested by 
administering the Rosenzweig Picture-Frustration Test 
and obtaining for each subject his Group Conformity Rating. 
The mean Group Conformity Rating was significantly 
lower for the schizophrenic subjects than for both the non- 
schizophrenic drug addicts and a normative sample, sug- 
gesting that schizophrenic individuals do not conform to 
response norms for symbolic interpersonal situations as 
much as do non-schizophrenics. 

The second experiment concerning prediction of the 
behavior of specified individuals and of most individuals 
(i.e., the average individual) in symbolic interpersonal 
Situations consisted of the administration of two modifica- 
tions of the Rosenzweig Picture-Frustration Test in which 
subjects responded to a multiple-choice form of the test 
as three described individuals would respond, and as most 
people (i.e., the average person) would respond. As a 
group the schizophrenic subjects predicted responses of 
the described individuals significantly less well than did 
the non-schizophrenic drug addicts. The schizophrenic 
subjects predicted the responses of most people somewhat 
less well than did the non-schizophrenic subjects, but dif- 
ferences between the two groups were not statistically 
Significant. 

The third experiment concerning modification of 
responses in accordance with the responses of another 
person consisted of pairing the subjects and comparing 
their performance both when paired and later when alone 
on a variation of the autokinetic experiment used by 
Sherif. When estimating light movement in the presence 
of another person, the convergence of the schizophrenic 
pairs was significantly less than that of the non-schizo- 
phrenic drug addict pairs; when responding alone, after 
having responded in the presence of the other person, the 
convergence of the schizophrenic pairs again was sig- 
nificantly less. When estimating light movement alone 
after having responded in the presence of the other person, 
the schizophrenic pair members, unlike the drug addict 
pair members, did not maintain the same degree of con- 
vergence as they had demonstrated when judging together. 

The findings were discussed with reference to the 
theories of Mead, Cameron and Freud. The failures of 
schizophrenics in role-taking and in internalizing the 
points of view of others were considered as reflective of 
the schizophrenic’s defective “self” development and as 
contributing to a continuation of further defective develop- 
ment and functioning. It was suggested that the origins of 
the schizophrenic process may lie in earlier difficulties 
in identification with significant figures in the environment. 

The implications of the results for clinical practice 
were considered. In psychotherapy with schizophrenics, 
it would appear that emphasis should be placed upon the 
acquisition of competence in interpersonal skills. 

105 pages. $1.31. MicA 55-1904 
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FAMILIAL ATTITUDES OF PARANOID 
SCHIZOPHRENIC AND NORMAL INDIVIDUALS 
OF DIFFERENT SOCIO-ECONOMIC LEVELS 


(Publication No. 12,863) 


Robert C. Lane, Ph.D. 
New York University, 1955 


The study tests for certain differences between para- 
noid schizophrenics and normals at two socio-economic 
levels. 

Three general groups of hypotheses were offered: the 
“personality” hypotheses predicted differences between 
the normal and schizophrenic groups; the interaction 
hypotheses predicted that differences between the two 
middle-class groups would be greater than between the 
two low-class groups; and the class hypotheses predicted 
differences between the two socio-economic levels. 

The subjects consisted of 96 white male veterans, 
24 Middle-Class Normals, 24 Low-Class Normals, 24 Mid- 
dle-Class Schizophrenics, and 24 Low-Class Schizophren- 
ics. They were American born, single, Protestant or 
Catholic, between the ages of 20 and 34, with at least one 
sibling, from predominantly urban areas, and lived with 
both parents for at least the first eight years of their 
lives. Additional controls for the schizophrenic group 
were: duration of illness less than 10 years, no shock 
treatment for at least 60 days, and clear diagnosis of 
paranoia. 

The normals, VA medical patients, were screened for 
normality through five cirteria. Two judges assisted in 
the classification of the subjects on the basis of personal 
and parental socio-economic data. 

The approximate hospital proportion of white Catholic 
to white Protestant patients, two to one, was maintained 
for all four groups. 

The Elias Family Opinion Survey and a specially con- 
structed Family Attitude Scale, were administered to all 
subjects. The FAS used picture scenes depicting family 
situations. Analysis of variance was performed on the 
data using a 2 X 2 factorial design, and significant inter- 
action F ratios were analyzed further by means of t tests. 

Review of the “personality” hypotheses indicates that 
“personality” factors cannot be considered independently 
of class factors, as many of the significant “personality” 
results were accompanied by socio-economic and/or 
interaction findings. These findings should, therefore, be 
taken with some caution. In general: 

The schizophrenics showed greater dependence on 
mother, use of the “good boy” behavioral pattern, Oedipal 
attachment and hostility to parents than did the normals. 
They feek more “homeless” and rejected by parents, 
describe greater interparental friction, and view the 
mother as the dominant and central figure in the home. 
The type of control exercised by the mother which appears 
most significant is a stress on duty and obligation. The 
subhypothesis that schizophrenics would reflect greater 
maternal overprotection was not supported. 

The interaction hypothesis was strongly supported. 
The two middle-class groups differed significantly on 
many variables, whereas the two low-class groups dif- 
fered on few variables. Nearly all of the interaction 
findings were attributable to the low scores of the MCN 
group, which reflected far “healthier” attitudes than the 
other groups. On the other hand, the LCN group clustered 
with the schizophrenic groups. 








The MCS group described significantly greater control 
by a stress on duty and obligation, struggle for indepen- 
dence, dependence on mother, direct and indirect hostility 
to parents, Oedipal conflict (particularly son-father at- 
tachment), interparental friction, concern with familial 
inferiority-superiority, and rejection by parents than did 
the MCN group. 

The LCS group described significantly greater ideali- 
zation of parents and need to be “good,” and less physical 
punishment by father than did the LCN group. 

Schizophrenic groups differed in that the LCS group 
tended to see their mothers as overprotective and them- 
selves as “good boys,” to idealize mothers, and to deny 
their own hostility, whereas the MCS group sees their 
mothers as neither overprotective nor as ideal figures. 

The general class hypothesis was also confirmed, 
although the direction of a number of the findings was 
opposite to specific subhypotheses. Contrary to expecta- 
tion, middle-class subjects revealed less maternal over- 
protection than low-class subjects, and low-class subjects 
showed greater denial of hostility to parents than middle- 
class subjects. In addition: Low-class subjects revealed 
greater overprotection, idealization, Oedipal son-mother 
attachment, dependence on mother, denial of hostility and 
need to be “good boys” than did middle-class subjects. 
Yet, they see their parents as more ill-suited for each 
other and experience a greater rejection by parents, par- 
ticularly by the father. 

A number of implications for personality theory, 
testing, therapy, and research are discussed. 

244 pages. $3.05. MicA 55-1905 


A STUDY OF THE EFFECTS 
OF ELECTROCONVULSIVE THERAPY 
ON CERTAIN PSYCHOLOGICAL AND PHYSIOLOGICAL 
FUNCTIONS IN PARANOID SCHIZOPHRENIA 


(Publication No. 12,874) 
Herbert I. Levit, Ed.D. 
Temple University, 1955 


The Problem 





The purpose of this study was to ascertain and compare 
the changes, if any, in hospitalized paranoid schizophrenics 
as a result of electroconvulsive therapy, as reflected by 
physiological and psychological functioning. The physiolog- 
ical functions measured included the following: (1) systolic 
blood pressure; (2) diastolic blood pressure; (3) respira- 
tory rate; (4) blood sugar level. Psychological measures 
introduced under the same conditions included: (1) the six 
sub-tests of the Wechsler Bellevue Intelligence Scale, 
Form I; (2) the total number of responses to the Rorschach; 
(3) the number of responses to the Rorschach identified as 
Human Movement, as Animal Movement, or as responses 
to Color. 


Procedure 








The subjects of this study were thirty hospitalized par- 
anoid schizophrenics between the ages of 20 and 55 who 
did not demonstrate any neurological disorders, nor any 
disorders involving the heart, lungs, or metabolism. Each 
patient was examined four times: during the week prior to 
the first treatment; between the ninth and tenth treatments; 
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within three days after the eighteenth or final treatment; 
one month after the last treatment. The series of treat- 
ments, eighteen, was administered three per week for six 
weeks. 

Analysis of variance was applied to the data as a test of 
the Null Hypothesis. Those variables which demonstrated 
statistically significant changes were further treated with 
a test of the individual degrees of freedom to determine at 
what stage these changes occurred. 


Results 

Changes of statistical significance were noted on the 
following variables, to the extent indicated by the respec- 
tive levels of confidence: 


. Information 05 #&«.O1 
. Comprehension 05 #£.Ol 
. Digit Span 05 01 
. Arithmetic 01 

. Similarities 05 #&«.O1 
. Diastolic Blood Pressure P= Dd £4.01 





Further treatment of the data on the above variables 
showed that the statistically significant changes occurred 
between the control sessions (A and D) and the experi- 
mental sessions (B and C). No statistically significant 
changes occurred between session A and session D, nor 
between session B and session C. The remaining ten vari- 
ables did not demonstrate any statistically significant 
changes, as reflected by analysis of variance. 


Conclusions 
Based on the above and other findings the following gen- 
eralizations can be made: 





1, Electroconvulsive therapy has produced changes of 
statistical significance on the measures used. 


. These changes have been primarily in the area of 
intellectual functioning, as reflected by the Verbal 
Scale of the Wechsler Bellevue Intelligence Scale, I. 


. There are indications that physiological functioning 
was affected by the treatments, particularly the Dia- 
stolic Blood Pressure. 


. On the assumption that the Rorschach measures per- 
sonality, there is no evidence to conclude that elec- 
troconvulsive therapy produced changes of statistical 
Significance in personality traits. 


. The factors underlying the effects of electroconvul- 
sive therapy appear to be a combination of anxiety 
and mild, reversible organic brain damage. 


. There was no evidence of changes of a permanent 
nature due to electroconvulsive therapy. 


. The results of this study indicate that the same ef- 
fects might be expected from a series of nine elec- 
troconvulsive treatments as from eighteen. 


. On the basis of this study no conclusions can be 
reached as to the nature of Paranoid Schizophrenia 
other than that electroconvulsive therapy does appear 
to have an effect on it. 


. The problem of Paranoid Schizophrenia and the role 
of electroconvulsive therapy in its treatment are 
areas needing further research. 

114 pages. $1.43. MicA 55-1906 





SOCIAL ACTIVITY IN ANXIETY EXTINCTION 
(Publication No. 12,449) 


Sidney Lirtzman, Ph.D. 
Columbia University, 1955 


The present study was designed to test the relative ef- 
fectiveness of three experimental procedures involving 
social activity, and two control procedures, in securing 
anxiety extinction. It was assumed that procedures reduc- 
ing the strength of anxiety would reduce the strength of an 
escape response. The degree of anxiety extinction was 
inferred from the data on the strength of the escape re- 
sponse. 

Five groups of albino rats were given sixty acquisition 
trials in which a neutral stimulus, a light white compart- 
ment, was paired with an aversive stimulus, electric 
shock. The subjects learned to escape shock by running 
into the black, non-shock, unlighted compartment of the 
apparatus. Acquisition trials were given on days one and 
two of the experimental cycle. 

On the third day of the experimental cycle two control 
and three experimental conditions were in effect. 

Experimental condition A was designed to test the ef- 
fectiveness on the extinction of anxiety of social activity 
with a naive, untrained companion. The escape response 
was blocked, shock was off, and each subject was placed 
in the white compartment with a naive companion for four 
fifteen minute periods. 

Experimental condition B tested the effectiveness on 
the extinction of anxiety of social activity with a compan- 
ion similarly conditioned but subsequently extinguished. 
The escape response was blocked, shock was off, and each 
subject was placed in the white compartment with an 
“extinguished” companion for four fifteen minute periods. 

Experimental condition C tested the effectiveness on 
the extinction of anxiety of social activity with a similarly 
conditioned companion. The escape response was blocked, 
shock was off, and each subject was placed in the white 
compartment with a similarly conditioned companion for 
four fifteen minute periods. 

Control condition D tested the effect of changing the 
stimulus pattern on the extinction of anxiety. Subjects in 
this group were confined in the white compartment with a 
constructed dummy white rat for four fifteen minute peri- 
ods. Shock was off and the escape response blocked. 

Control condition E tested the effectiveness of classi- 
cal extinction by confinement in the previously neutral 
stimulus in the absence of electric shock. Animals in this 
group were confined in the white compartment with the 
escape response blocked, shock off, for four fifteen minute 
periods. 

On the fourth and fifth days of the experimental cycle, 
thirty extinction trials per day were made. In these trials 
escape responses were permitted but shock was off. The 
procedures onthese days was the same for all five groups. 


The results indicated: 

(1) Confinement with a companion animal effected sig- 
nificantly greater reduction in the strength of the escape 
response than did the control conditions. 

(2) Confinement with a naive companion effected the | 
greatest reduction in the strength of the escape response. 

(3) Confinement with an “extinguished” or with a sim- 
ilarly fearful companion was less effective in reducing the 
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strength of the escape response than the experimental 
condition of confinement with a naive companion. 

(4) There was no significant difference in the reduction 
of the strength of the escape response between the two 
control conditions. 


Conclusions: 

(1) Social activity, or the experimental condition of 
confinement in the white compartment with a live compan- 
ion, is more effective in reducing the strength of an escape 
response, indicating greater anxiety extinction, than is 
forced presentation of a CS in the absence of the US alone. 

(2) The type of social activity as defined by the experi- 
ence of the social companion is related to the degree of 
extinction achieved. 110 pages. $1.38. Mic 55-252 


PERCEPTION OF AMBIGUOUS STIMULI IN 
MOTION: A COMPARISON OF SCHIZOPHRENIC 
AND NORMAL ADULTS WITH NORMAL CHILDREN 


(Publication No. 12,523) 


Frank Joseph Loeffler, Jr., Ph.D. 
Louisiana State University, 1955 


Supervisor: Professor Thomas W. Richards 


Schizophrenia often is termed a regressive disorder, 
but experimental studies of the past have been contradic- 
tory in the support they have contributed to this hypothe- 
sis. The present investigation sought to demonstrate re- 
gressive phenomena in two types of schizophrenia. A 
secondary objective was to examine developmental trends 
on the Projective Movement Sequences test. 

Specifically, the expectations as to the manner in which 
the groups might perform were formulated on the basis of 
the writer’s calculations of data obtained elsewhere by 
Lundin from schizophrenic and presumably healthy adults. 
The logic was as follows: If the regression hypothesis is 
correct, then, in those instances where the pathological 
and normal adult groups differed significantly from one 
another, individuals of lower chronological age should per- 
form in a manner not statistically different from the 
pathological groups. 

Three child groups and one normal adult control group 
were tested with the same instrument (Projective Move- 
ment Sequences) used with the adult populations from which 
the expectations were derived. One group studied was 
composed of children aged three to five years, another of 
children aged nine to ten years, the next of adolescents 
aged fifteen to sixteen years, and the last of adults. These 
particular age levels were selected since they represented: 
first, the youngest group which might adequately be tested; 
second, the oldest group in an age range that could be con- 
sidered still preadolescent; third, a group in the middle of 
adolescence, and, fourth, a group of adults of an age not 
statistically different from the groups used by Lundin. An 
effort was made to select the experimental groups so that 
they would be similar to the groups from which the expec- 
tations were formulated in terms of socioeconomic status. 
Finally, all the groups tested by the writer were equated 
so far as possible with respect to intelligence. These lat- 
ter two aims were accomplished by means of the Warner 





Scale of Social Status and the Ammons Full-Range Pic- 
ture Vocabulary Test. 

In all, ten expectations were formulated as to the man- 
ner in which the children might behave with respect to the 
test instrument. Eight of the ten expectations were sup- 
ported. This was taken as suggestive evidence for the ap- 
plicability of the regression hypothesis as applied to 
schizophrenia. 

Developmental trends were investigated empirically. 
On the majority of scoring variables considered, develop- 
ment appeared to be a simple growth function of age. 

This investigation led to the following conclusions: 
First, the regression hypothesis, as applied to schizo- 
phrenia, may be in need of modification. While there was 
a tendency for older children to respond in a manner not 
very different from schizophrenics, the regression was 
not to as low a level as would have been expected by theory. 
Second, in terms of the structural scoring categories for 
the test instrument, development appeared nearly com- 
plete by the ages of nine to ten. The major difference be- 
tween child and adult seemed to be in terms of the greater 
variety of experiences the adult could choose from in ver- 
balizing his interpretations. 

118 pages. $1.48. MicA 55-1907 


A STUDY OF THE MASCULINITY- FEMININITY 
DIMENSION OF PERSONALITY IN “NORMAL” 
AND “PATHOLOGICAL” GROUPS: AN 
INVESTIGATION OF DIFFERENCES IN MF 
TEST PRODUCTIONS OF HOSPITALIZED 
AND NON-HOSPITALIZED WOMEN 


(Publication No. 12,809) 


Max Rodney Reed, Ph.D. 
Washington University, 1955 


Chairman: Dr. Frederick H. Kanfer 


The present study was undertaken to investigate hy- 
potheses derived from psychoanalytic theory concerning 
the organization of the masculinity-femininity dimension 
of personality. The following major hypotheses were in- 
vestigated: 

1. There exists a relationship between some measures 
of body image and personality characteristics. 

2. Psychotic women differ from normal women in 
some measures of the masculinity-femininity dimension 
in a direction predicted by the theory: a) Psychotic 
women should obtain more masculine scores on a meas- 
ure of body feeling than normal women; b) The scores of 
psychotic women on inventory type tests should deviate 
Significantly more from their respective scores ona 
measure of body feeling; c) The same inventory measure 
for psychotic women will be expected to be more feminine 
than their respective body image measures. The inventory 
measure for the nurses, however, when differing from the 
respective body feeling score, will differ in the direction 
of more masculinity; d) The relationships between meas- 
ures of the male to female body proportions by female 
psychotics on Draw-A-Person protocols should deviate to 
a greater extent from a criterion norm of male to female 
anatomical proportions than the same measures of normal 
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females’ drawings; e) The psychotic subjects must deal 
with more unacceptable body impulses and sensations 
than normals; viewing excessive or over-decorative 
dressing as a response to such sensations, the female 
Draw-A-Person protocols of psychotic women can be 
expected to contain more decorative accessories than 
those of normals. 

The study consisted of two experiments: an initial 
exploratory experiment and a cross-validation experiment. 
A total of 100 subjects was used. In the first experi- 
ment a control group of 22 nurses was compared with 
an experimental group of 25 psychotic women. In the 
second experiment a control group of 25 nurses was 
compared with an experimental group of 25 psychotic 
women. The subjects were matched for age and educa- 
tion, and the psychotic subjects were screened to con- 
trol some of the extraneous variables which might dis- 
tort the experimental results. 

The subjects in both experiments were administered 
the Franck Drawing Completion Test, the MMPI and a 
modification of the Draw-A-Person Test. 

The Drawing Completion Test was scored according to 
criteria set up by Franck and scoring reliabilities Were 
obtained on the Experimental Group I. The MMPI Mf 
scale was scored by the published handkeys. Measure- 
ments were obtained of selected body parts on the Draw- 
A-Person. The anatomical criteria for figure differ- 
ences were obtained from a recognized text on sex 
anatomy. 

The data were analyzed to test the significance of pre- 
dicted differences obtained on the test scores by the two 
groups. Furthermore, analyses were made to check the 
tenability of hypotheses other than those deriving from the 
theoretical background of the study to explain any obtained 
differences. 

The results were as follows: 

1. The psychotic women of this group differ from the 
normal sample in a direction predicted by psychoanalytic 
theory. Five measures yielded evidence bearing on the 
relevant predictions: a) Psychotic women of samples of 
the type employed in this study obtain more masculine 
scores on a measure of body image than do normals; 
b) The scores of normal women on inventory type Mf tests 
deviate less from their respective body-image scores 
than do those of psychotic women; c) The scores of psy- 
chotic women on intentory type tests deviate in a more 
feminine direction from their respective body image 
scores to a significantly greater amount than do those of 
normal women; d) The comparative body proportions of 
the male and female DAP figures of the psychotic women 
showed inversions of actual normal criterion relationships 
to a significantly greater extent than did those of normal 
subjects; e) The groups exhibited no consistent differ- 
ences on a measure of decorative additions to the female 
DAP figure drawings. 

2. The findings in this study are in general agreement 
with the major hypotheses derived from psychoanalytic 
theory concerning the role of identification in personality 
structure: a) Evidence was presented of a relationship 
between test measures of body image and personality or- 
ganization, as represented by two extremes, normal and 
psychotic; b) Four of five predictions derived from psy- 
choanalytic theory concerning the nature of masculinity- 
femininity test performances for normal and psychotic 
women were tentatively confirmed; c) The findings point 





up the complexity of the masculinity-femininity dimension 
and indicate that discrepancies between various modes of 
expression of the masculinity-femininity dimension are 
greater among psychotics than non-psychotics. 

83 pages. $1.04. MicA 55-1908 


COGNITIVE CHANGE AS A FUNCTION 
OF INTERPERSONAL CONDITIONS 
IN TWO GROUPS OF SCHIZOPHRENICS 


(Publication No. 12,736) 


Fabian Xerxes Schupper, Ph.D. 
The University of Connecticut, 1955 


Statement of the Problem 


Socio-motivational theory suggests that a specific inter- 
personal stress should increase the social disarticulation, 
or incomprehensibility of the schizophrenic. Those schizo- 
phrenics with a longer history of mental illness should be 
more prone to invoke the manoeuvre of social disarticula- 
tion under stressful conditions than those with a shorter 
history. The extent of this disarticulation should be re- 
flected in the measures of formal thinking already known 
to psychology, and should be experimentally demonstrable. 


Procedure 


Forty male schizophrenic patients, newly admitted toa 
psychiatric ward were the subjects of the study. They 
were each administered, under two different interpersonal 
conditions, equivalent tests of cognitive functioning. In 
one condition, the E was cold, disinterested and threaten- 
ing; in the other condition he behaved warmly, and in an 
interested and understanding fashion. The conditions are 
designated as “rejecting” and “accepting,” respectively. 
The subjects were assigned to one of two groups, depend- 
ing upon how far inthe past they had been first hospitalized 
for mental illness. This period was designated as their 
nosological age. Group O had been first hospitalized more 
than 4.9 years previously, group Y less than 2.3 years ago, 
if at all. Four tests were used, which reflect three aspects 
of cognition. They were a modified Kent-Rosanoff word 
associations test (association); the similarities subtest of 
the Wechsler-Bellevue Intelligence Scale, and a proverbs 
test (concept formation; a modified Rorschach test (per- 
ception). 


Results 


In general the older nosological age group demonstrated 
a significantly less adequate performance under the reject- 
ing condition than under the accepting condition on all the 
tests. The younger nosological age group demonstrated 
decrement only in concept formation tests, under the con- 
dition of rejection, but showed a trend for associational 
behavior in the same direction. The perceptual functioning 
of this group was not affected in the formal sense, i.e. in 
the quality of perceptual functioning. However, these sub- 
jects, unlike group O, gave significantly fewer responses 
to the Rorschach stimuli, in the rejecting condition as com- 
pared to the accepting one. 
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Conclusions 


The results of the experiment support a socio- 
motivational theory of schizophrenia. The analyses of the 
data were based upon criteria derived from the matrix of 
social comprehensibility. The result of the rejecting as 
compared with the accepting condition is deterioration of 
meaningful communication because of withdrawal from the 
common ground of associations and perceptions, and from 
the level of categorical behavior of which the subject had 
shown himself to be capable. 

It is this decrement in meaningful communication under 
rejection that is consistent with the interpretation of 
schizophrenic behavior as a defensive manoeuvre under a 
condition of interpersonal stress. 

Those subjects who had been first hospitalized more 
than four years prior to the present hospitalization showed 
themselves to be more affected on the tests of cognitive 
functioning than the other nosological age group. It is 
concluded that schizophrenics of the first group are more 
reactive to interpersonal stress by way of invoking more 
readily the schizophrenic manoeuvre of formal thinking 
disorder to meet this stress, than those of the younger 
nosological age group. The latter group is less shaken by 


this stress, suggesting less vulnerability of the ego. 
116 pages. $1.45. MicA 55-1909 


EXPERIMENTAL PRODUCTION OF A 
SCHIZOPHRENIC PATTERN OF 
RESPONSE IN NORMAL SUBJECTS 


(Publication No. 12,919) 


Rita Senf, Ph.D. 
State University of Iowa, 1955 


Chairman: Dr.l. E. Farber 


This study investigated the effects of experimental dis- 
tractions on the auditory reaction times (RT’s) of normal 
Ss differing in susceptibility to interference, under condi- 
tions previously found to differentiate between the perform- 
ance of normal and schizophrenic groups. 

The RT technique used involves comparison of RT’s 
under an irregular and a regular procedure at several dif- 
ferent preparatory interval lengths. Under the irregular 
procedure trials having varying preparatory intervals are 
presented in random order; under the regular procedure 
the preparatory interval remains constant throughout a 
series of trials. 

It has been found that schizophrenic patients are slower 
than normal persons and have a smaller separation or dif- 
ference between RT’s under the two procedures, particu- 
larly at long preparatory intervals. Whether the same 
phenomena may also be characteristic of other pathologi- 
cal groups has not as yet been ascertained. 

RT trials were given under both procedures at 2, 5, and 
10 sec. preparatory intervals to Ss receiving high and low 
scores on the Child and Waterhouse interference tendency 
questionnaire (ITQ). Equal numbers of high and low IT Ss 
were assigned to one of three distraction conditions: one 
group was tested without distraction; a second group lis- 
tened to a series of sounds under instructions to identify 





them later; the third group heard the same sounds after 
instructions to fit them into a story. 

The following results were obtained: 

1. All groups were faster under the regular than under 
the irregular procedure. As expected the slope of the 
curves for irregular RT’s plotted against preparatory in- 
terval length was negative; and the slope of the regular 
procedure RT curves was positive, yielding the smallest 
separation between procedures at the 10 sec. interval. 

2. For both procedures RT’s were slower under dis- 
traction than under nondistraction. For the irregular pro- 
cedure, RT’s were slower under the story than under the 
identification instructions; for the regular procedure the 
same tendency was present, although it was not significant. 
Contrary to the prediction, the overall effect of distraction 
was an increase in the separation between procedures; 
however, at corresponding preparatory intervals, the 
smaller separation under nondistraction was as reliable as 
the larger separation under the other two conditions. Dis- 
regarding IT grouping, distraction increased the slopes of 
both the irregular and regular RT curves, the slopes being 
steepest under the story condition. 

3. High interfering tendency had no general detrimental 
effect on performance. Under the story condition, in con- 
trast to the nondistraction and identification conditions, 
interfering tendency had a differential effect on the sepa- 
ration between procedures at the 10 sec. interval, the sep- 
aration being smallest for the high IT group and largest 
for the low IT group. The smaller separation for the high 
IT story Ss was due in part to their being faster than the 
low IT Ss under the irregular procedure. Since no clear 
explanation is readily apparent for the greater speed of 
the high IT group under these conditions, the reliability of 
this result may be questioned, and requires further study. 

4. No relation was found between anxiety and RT per- 
formance, although there was a substantial relation between 
IT and Manifest Anxiety Scale scores. 

The results support the assumption of a continuity be- 
tween normal and schizophrenic behavior in terms of sus- 
ceptibility to interference. The results are also consist- 
ent with, although not decisive regarding, the assumption 
that the personal nature of interfering responses is an im- 
portant determinant of performance. 

61 pages. $1.00. MicA 55-1910 
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CONDITIONED STIMULUS INTENSITY 
AND TEMPORAL FACTORS IN 
CLASSICAL CONDITIONING 


(Publication No. 12,820) 


Gerald Wright Barnes, Ph.D. 
Indiana University, 1955 


This study is a preliminary experimental and theoreti- 
cal analysis of the relationship between conditioned re- 
sponding in a classical conditioning situation and the two 
variables (a) intensity of the conditioned stimulus and 
(b) the time by which termination of the CS extends beyond 
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(or “overlaps”) termination of an original stimulus. In this 
experiment, an 800 cps. pure tone was used as a CS anda 
1.7 ma. sine-wave shock applied to the right hind paw of 
dogs was used as the OS. 

Five dogs were assigned at random to each of the eight 
cells of a factorial design defined by two CS intensities 
(60db and 80db re 0.0002 dynes/cm?) and four durations of 
CS-OS overlap (0, 5, 15, and 30 seconds). The response 
measured was the angle which the right femur of the dog 
made with its body. A given experimental trial consisted 
of a single paired presentation of CS and OS, with onset of 
the CS preceding onset of the OS by one second in all 
cases. Each animal received four trials on each of experi- 
mental days 1-7 and three trials on each of experimental 
days 8-14. A minimum intertrial interval of two hours was 
observed between successive experimental trials for a 
given animal. 

Mean total number of CRs and mean total reciprocal 
latency of CRs were found to vary directly with CS inten- 
sity and to vary inversely, with a single inversion of order 
in the 60db groups, with length of CS-OS overlap. Analysis 
of variance of mean total number of CRs and mean total 
reciprocal latency of CRs gave F values significant at be- 
yond the .05 level of confidence for both duration of CS-OS 
overlap and CS intensity. Trial-by-trial examination of 
the data indicated, however, that the differences attribu- 
table to CS intensity may, in some cases, have reflected 
differences in behavior during the early experimental 
days rather than consistent differences present throughout 
the course of conditioning. 

An example of a possible statistical model, extending 
the set-theoretical model proposed by Estes and Burke, 


was elaborated. While the obtained data were too variable — 


to permit verification of the proposed theory, it was sug- 
gested that further research along these lines may be jus- 
tified. 115 pages. $1.44. MicA 55-1911 


THE EFFECT OF THE SYSTEMATIC 
VARIATION OF ORGANIZATION ON 
THE LEARNING OF VERBAL ASSOCIATES 


(Publication No. 12,711) 


Elphege Paul Benoit, Ph.D. 
The University of Connecticut, 1955 


In a number of studies initiated by Bousfield, Hebb’s 
theory of the organization of behavior was extended to ac- 
count for several facts relative to associative clustering. 
It is assumed (a) that organization in recall results from 
the action of superordinate structures that facilitate the 
excitation of their respective subordinates, and (b) that 
superordinates arise from the activation of subordinates 
in close succession with a consequent temporal overlap of 
their reverberatory after-effects. With reference to a 
stimulus-list comprising several categories of taxonomi- 
cally related words, the theory implies that the related 
words are clustered in recall because they have been per- 
ceived in sequence in past experience (though it may not 
be necessary that every word should have been directly 
linked with every other word). It was therefore logical to 
suppose that the experimental manipulation of organization 
or the sequential ordering of related words in a stimulus- 





list should affect recall with reference to both number of 
words remembered and degree of clustering in recall. 

The investigator was aware of dealing with established 
associations, or, in terms of the theory, with developed 
organizational structures, since he employed college stu- 
dents as subjects, and selected familiar words that fell into 
common categories. However, in line with Hebbian theory, 
he assumed that the variation of organization in a list of 
stimulus-words would affect the response-strengths of 
their corresponding organizational structures, since the 
consecutive presentation of related words constituted an 
optimal condition for the reinforcement of the appropriate 
superordinates. 

From this assumption, four hypotheses were derived, 
viz., aS organization in the stimulus-list is increased, 

(a) recall should show more clustering, (b) recall should 
be more extensive, (c) clustering in recall should start at 
a higher level and reach its peak sooner, and (d) the level 
of clustering should continue to rise even after learning 
has developed to the point of permitting complete recall. 

These hypotheses were tested in an experiment in which 
240 subjects learned a list of 24 words representing 4 
categories (animals, professions, names, and garments) of 
6 items each. Organization in the stimulus-list was varied 
systematically. Lists were constructed in which r or the 
number of times any word was followed by another word in 
the same operational category equaled 0, 5, 10, 15, and 20. 
These 5 experimental conditions were assigned to 5 groups 
of 48 subjects each. The words were presented serially 
15 times, a different serial order being used for each trial; 
and a written recall was obtained immediately after each 
exposure of the word-list. These recall sequences were 
analyzed with reference to: (a) mean number of words 
recalled; (b) degree of overall clustering, as determined 
by the number of subjects who clustered beyond chance at 
or beyond the .05 and the .01 levels of confidence, and also 
by the ratio of repetition, RR, which is defined by the for- 
mula, r/(n - 1), in which n is the total number of words in 
any given recall sequence; and (c) the trend of clustering 
during recall, as indicated by the mean RR in 4 major 
segments of the recall process. — 

The data provided substantiation for the first three hy- 
potheses, which deal with the relationship between level of 
organization in the stimulus-list and (a) degree of cluster- 
ing in recall, (b) amount of recall, and (c) the trend of 
clustering during recall. The experiment did not, how- 
ever, give unequivocal support to the fourth hypothesis, 
which concerns the continued increase of clustering after 
learning has developed to the point of permitting complete 
recall. On the whole, therefore, the investigation yielded 
positive results, and hence lends added confirmation to 
Hebbian theory. 96 pages. $1.20. MicA 55-1912 
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THE EFFECTS OF CRANIAL X-RADIATION 
ON MAZE LEARNING AND RETENTION 
BY THE WHITE RAT 


(Publication No. 12,742) 


Wesley Clyde Blair, Ph.D. 
The University of Nebraska, 1955 


Adviser: William J. Arnold 


This study was designed to assess the effects of cranial 


X-radiation on maze learning and retention by the white rat. 
It was expected that radiation would produce differential ef- 


fects on maze performance and that radiation would prob- 
ably impair the performance of the experimental animals. 
In Experiment I, the retention experiment, two groups of 
animals first learned a 14-unit multiple T-maze of the 
Tolman-Honzik pattern; the experimental group then re- 
ceived 2500 roentgens whole head X-radiation and the con- 


trol group was sham-radiated. On the 3rd, 12th, 25th, 40th, 


60th, and 80th days after radiation each animal had one 
retention test trial in the maze. For these retention trials 
the mean increase of time and error scores over the mean 
time and error scores for acquisition criterion trials 
tended to be lower for the radiated group than for the con- 
trol group. Also the radiated group tended to show less 
variability in performance than did the control group. 


In Experiment II, the acquisition experiment, an experi- 


mental group was subjected to 5000 roentgens cranial X- 
radiation to the brain and a control group was sham- 
radiated. Two groups of animals, radiated and control, 
began acquisition training on the first day after radiation; 
another two groups 30 days after radiation; and a final two 
groups 60 days after radiation. The radiated groups 
learned a maze (the same as that used in Experiment I) in 
fewer trials, had faster running times, and were less vari- 
able in performance than the control groups. 

The general conclusion of this study was that, contrary 
to results that might be expected from exposure to a dam- 
aging agent such as X-radiation, faciliation of learning and 
retention was found. 

Two kinds of explanations were offered to account for 
the findings. It was suggested that a state of extreme hun- 
ger and thirst drive was produced by radiation sickness 
and that this extreme drive may have been responsible for 
faster learning, lower time scores, and less variability in 
performance on the part of the radiated animals. It was 
also suggested that the radiation may have altered the tis- 
sue of the animals’ brains and that this may have resulted 
in the above findings. It was suggested that a combination 


of psychological and biological interpretations would be the 


most fruitful approach to problems arising in this area. 
Finally a projected study which would permit of a more 
exact statement in regard to specific effects associated 
with cranial X-radiation alone was outlined. 
92 pages. $1.15. MicA 55-1913 





A DETERMINATION OF THE STIMULI 
FOR INVOLUNTARY DRIFTS AND 
SACCADIC EYE MOVEMENTS 


(Publication No. 13,163) 


Tom Norman Cornsweet, Ph.D. 
Brown University, 1955 


When a subject attempts to maintain steady fixation 
upon a line or point, his eyes are in constant motion. This 
motion is referred to as involuntary eye’ movement. For 
the purposes of this report, that movement has been divided 
into two categories, drifts and saccadic movements. The 
purpose of this research is to determine the stimulating 
conditions for such eye movements. 

The experimental procedure is as follows. The subject 
wears an optically corrected contact lens in which a plane 
mirror is mounted. His eye movements are recorded by 
reflecting a beam of light from this mirror to a moving 
strip of film, while he attempts to fixate a target steadily. 
Eye movements are recorded under two basic conditions, 
one normal viewing of the target and the other viewing of 
the same target through an optical system designed to pro- 
duce a retinal image which is stationary on the retina. The 
target consists of a fine dark line vertically bisecting a 
bright circular field. When the retinal image of the target 
is stationary on the retina the target disappears. The 
amount of disappearance is regulated by flickering the test 
line against the field at various rates. Low rates of flicker 
are more effective than high ones in preventing the disap- 
pearance of the stationary retinal image. 

An analysis of the eye movement records indicates that: 

(a) the amount of eye movement in the form of drifts is 
not appreciably changed by any of the conditions investi- 
gated. 

(b) the rate of drift of the eye is independent of the po- 
sition of the retinal image on the retina. 

(c) the frequency of saccadic movements in normal 
vision is unrelated to the rate of flicker for one subject, 
and is inversely related to the rate of flicker for the other 
subject. 

(d) the frequency of saccadic movements during normal 
viewing is much greater than during viewing of the station- 
ary retinal image. 

(e) the probability of occurrence, direction, and ampli- 
tude of saccadic movements are functions of the position 
of the retinal image on the retina. 

With respect to normal vision, the following general 
conclusions are drawn from the results: 

(a) during fixation, the instability of the eye muscles 
and/or their motor nuclei causes the eye to drift off target. 

(b) when the eye thus drifts off target, saccadic move- 
ments occur which tend to return the eye to its on target 
position. 101 pages. $1.26. MicA 55-1914 
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A STUDY OF THE EFFECTIVENESS OF 
VERBALIZATION IN THE HOMEOSTATIC 
RECOVERY FROM DISPLACEMENT INDUCED 
BY VERBAL-AGGRESSIVE STIMULI 


(Publication No. 12,935) 


Wallace Carlton Diers, Ph.D. 
University of Cincinnati, 1955 


This study explored the influence of verbalization, as 
an energy discharging medium, on recovery from excita- 
tion induced by hostile, verbal-aggressive stimulation ina 
context of Freeman’s theoretical formulations relative to 
neuromuscular homeostasis. This theory states that all 
behavior is directed toward the maintenance of energy bal- 
ance in the individual’s adjustment. In this study, attention 
was focused on the relation of this orientation to the stim- 
ulus variable of verbal-aggression. 

Subjects were male and female college students. Each 
subject, serving as his own control, was exposed to four 
verbal-aggressive stimuli, two of each sex, in a counter- 
balanced order of presentation. Subjects were required to 
respond verbally to one of each pair of stimuli and to sup- 
press response to the other member of that pair. Specifi- 
cally, the independent variables were the sex of the stimu- 
lus voice, the sex of the subject, and verbalization. The 
subject’s covert reactions were measured by GSR (galvanic 
skin response) and expressed in a RQ (Recovery Quotient) 
and random movements were recorded through an inflated 
seat cushion and a tambourkymograph. Specifically, the 
dependent variables were recovery from stimulus-induced 
arousal and random activity. 

The t ratio was used to test null hypotheses which 
stated: 1. the discharge (RQ) through verbal response of 
energy mobilization induced by a verbal-aggressive stimu- 
lus is independent of - and 2. the amount of random move- 
ment associated with energy mobilization induced by a 
verbal-aggressive stimulus is independent of - the factors 
of (a) the sex of the stimulus voice, (b) the sex of the sub- 
ject, and (c) verbalization. There was also interest in the 
arousal value of the experimental stimuli. 

The results show arousal was greater in association 
with verbal response in general and women in particular. 
In null form, Hypothesis 1(a) must be accepted, while 1(b) is 
rejected. Under 1(c), the variable of verbalization is sig- 
nificant for female subjects, but not significant for male 
subjects. Hypotheses 2(a) and 2(c) are accepted, 2)b) is 
rejected. Hypotheses 2(a) and 2(b) are followed by restate- 
ments which suggest avenues of future exploration. It is 
indicated, from 2(a), that random activity increases when 
overt response is inhibited and stimulation is from an in- 
dividual of the opposite sex. Under 2(b), male subjects 
show more random activity in general and, particularly, in 
relation to another male. 

An explanatory frame of reference was presented, re- 
lating the influence of social class and role to a develop- 
mental sex difference, resulting in characteristic utiliza- 
tion of specific mediums of discharge, namely, 
skeleto-motor, verbo-motor, and ideo-motor. 

The conclusions are: (a) the sex of the individual ex- 
pressing aggression is not a critical factor, (b) women, 
when responding verbally to verbal-aggression are more 
highly aroused than men, (c) verbalization is a more effec- 
tive means for restoring balance for women than men 
(d) men generally display a greater amount of random 





activity in interactions with other men, and (e) an increase 
in random movements is not significantly influenced by the 
allowance or inhibition of verbal response. 

The interpretation is made that in relation to verbal- 
aggression, by virtue of their social role, women tend to 
be vocal discharge types and men tend to be active-motor 
discharge types. In the American middle-class milieu, 
this works a considerable hardship on the adult male popu- 
lation because of the imposing of stringent restrictions on 
physical aggression following a childhood in which such 
aggression is generally expected, condoned, and even 
encouraged. 136 pages. $1.70. Mic 55-253 


RELATION OF CHILDREN’S SPEECH USAGE 
TO AGE AND TO SEX, AS A FUNCTION 
OF PRECISION REQUIREMENTS IN 
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OF FORMULATIONS OF PIAGET, 
VIGOTSKY, AND GOLDSTEIN 


(Publication No. 12,857) 


Robert Ellenbogen, Ph.D. 
New York University, 1955 


Adviser: Professor Elsa Robinson 


This investigation was concerned with the functional 
meanings of the categories described by Piaget as “ego- 
centric” and “socialized” speech. In his view, the ‘ego- 
centric” speech usage reflects an “egocentric” thought 
structure which is ontogenetically intermediate between 
“autistic” thinking and “socialized” thinking. The “eogcen- 
tric” speech of the relatively unsocialized child (approxi- 
mately three to seven years) is itself without an adjustive 
function but occurs as a kind of playful accompaniment to 
behavior in general. 

Vigotsky takes issue with this view, in claiming that 
“egocentric” speech does not pass into “socialized” speech 
but rather develops from it as individuation proceeds. 
“Socialization” does also occur, but as a development not 
directly related to “egocentric” speech. By seven years, 
“egocentric” speech has been internalized as verbal 
thought. Both the earlier “egocentric” speech and the later 
(“inner speech”) are used in overcoming difficult situations, 
the first by means of overt self-communication, the other 
through vicarious conceptualizing. 

Goldstein, while tending to agree with Vigotsky’s attri- 
bution of adjustive function to “egocentric” speech, feels 
the distinction of “egocentric” or “individual” from “social” 
parameters to be beside the point. The human organism, 
always “coming to terms” in its environment in accord- 
ance with capacity, does not vary in the “maturity” of its 
relational processes as an “individual” in a “social” milieu. 
Within this basic relating process, organismal set toward 
environment may vary, as may the articulation of the phe- 
nomenal environment. It would seem to follow in this view 
that speech usage may be a function of the organism’s 
orienting intent, rather than of the overall stage of person- 
ality development reached, along an “egocentric” -“social” 
dimension. 

A test of the fit of these views was attempted experi- 
mentally, following an analysis of the logic of formulation 
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of the concepts “autism,” “egocentrism,” and “socializa- 
tion,” which found them seriously deficient. 

Four boys and four girls at each age from three to 
eight years (a total of 48 subjects), were tested each under 
two conditions. One condition required a precise spatial 
orientation in throwing quoits at a stake, the other required 
only a gross orientation in throwing quoits for distance re- 
gardless of direction. The experimenter was present with 
the child, under both conditions, and apart from the single 
requirement of degree of precision, both conditions were 
the same. Thus “social” structuring was held constant. 

Speech usage in the two situations varied in such a way 
that Piaget’s descriptive category of “egocentric” speech 
was associated with the precision requirement while “so- 
cialized” speech occurred with the gross task. With in- 
creasing age, the “egocentric” usage fell off in the preci- 
Sion condition, but was not replaced by “socialized” speech 
or by any other form. With the older subjects, the degree 
of use of “socialized” speech became subject to much indi- 
vidual variation in occurrence. A sex difference was found 
in the tendency to use speech at all in these circumstances, 
with the females speaking less, though showing the same 
association of “egocentric” speech with precision require- 
ments and of “socialized” speech with the gross require- 
ment. 

It was concluded that the “egocentric” speech manifes- 
tation (called by the present author monologue) serves as 
an orienting device or self-communication agency in con- 
ditions of difficulty. “Socialized” speech (here called 
communication) on the other hand occurs under less de- 
manding conditions. 

In the light of the findings of this research, Vigotsky’s 
further stipulation that “egocentric” speech is internalized 
as verbal thought seems more possibly correct than does 
Piaget’s idea of its transformation into “socialized” 
speech. 

The monologue (“egocentric”) usage is sometimes de- 
livered sotto voce, and is briefer and more frequently 
fragmented than is the speech communicated to the experi- 
menter (“socialized”), but they cannot be differentiated 
contentually. 

Thus serious doubt is cast on the ontogenetic progres- 
sion of “autism,” “egocentrism,” “socialization.” 

100 pages. $1.25. MicA 55-1915 


VISUAL RECOGNITION THRESHOLDS FOR 
VERBAL MATERIAL AS A FUNCTION 
OF CERTAIN MOTIVATIONAL AND 
LEARNING VARIABLES 


(Publication No. 12,748) 


Herman Feldman, Ph.D. 
The University of Nebraska, 1955 


Adviser: Katherine E. Baker 


Previous findings on the role of motivation in percep- 
tion have led to two types of theoretical analysis using 
(a) perceptual defense mechanisms, and (b) learning prin- 
ciples. Theoretical and methodological considerations 
favor the latter. To provide a more specific learning anal- 
ysis, the present study formulates perceptual recognition 





behavior in Hullian learning theory terms. By experimen- 
tally controlling the development of response tendencies, 
testing more specific predictions becomes possible. Hul- 
lian theory analysis yielded the following testable predic- 
tions: 


Hypothesis 1. Visual recognition thresholds for verbal 
material are a negatively accelerated function of the 
frequency with which visually presented material has 
been reinforced. 


Hypothesis 2. Visual recognition thresholds for verbal 
material vary inversely with drive level. 


Hypothesis 3. Visual recognition thresholds for verbal 
material are a direct function of the number of re- 
sponses. 


Hypothesis 4. Visual recognition thresholds for verbal 
material are directly related to drive level when many 
competing response tendencies are present, but in- 
versely related to drive level when there are relatively 
few response tendencies competing. 


Testing these hypotheses involved two experiments, 
each with an acquisition and a threshold measurement 
phase during which perceptual response tendencies were 
learned and then measured for predicted relationships, 
respectively. Frequency of reinforcement was defined as 
the number of times nonsense words were exposed to and 
pronounced by subjects, number of response tendencies 
present as the number of words presented during acquisi- 
tion trials, and drive level was represented by high and 
low scoring individuals on the Taylor Scale of Manifest 
Anxiety. Hypotheses 1 and 2 were tested in Experiment I 
in which subjects were exposed individually to critical 
words and varying habit strengths corresponding to differ- 
ent frequencies of exposure were presumably acquired. 
Response tendencies acquired were then elicited by tachis- 
toscopic presentation of the words and recognition thres- 
holds were compared for different frequencies and levels 
of drive intensity. Hypotheses 3 and 4 were tested in Ex- 
periment II in which 10 high and 10 low anxious subjects 
were first individually exposed to two words, 10 times 
each, and 10 other high and 10 other low anxious subjects 
were exposed to 10 words, 10 times each. Recognition 
thresholds then obtained were compared for different com- 
plexities of task and for different drive levels. 

The main results and conclusions were as follows: 

1. Hypothesis 1 was confirmed indicating the possible 
fruitfulness of further development of learning analyses of 
the acquisition and elicitation of perceptual responses. 

2. Significant differences indicating the reverse of 
what was predicted in Hypothesis 2 were found. A search 
for sources of inadequacy in the formulation led to the 
conclusion that overlooking the role of task-irrelevant 
responses made to anxiety, and overemphasizing the ener- 
gizing characteristics of anxiety was the most likely mis- 
calculation. 

3. Thresholds did not differ for 2 and 10 word condi- 
tions, thus evidence was not found to support Hypothesis 3. 
Two further analyses of available data and three control 
experiments eliminated certain methodological factors as 
possible sources of difficulty. Since retention tests indi- 
cated differences in response strengths acquired in the 2 
and 10 word conditions, it was recommended that an ad- 
justment be made in the performance situation in the 
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direction of making viewing conditions and the perceptual 
task a more sensitive measurement of differences in ac- 
quired response strengths. 

4. Since the relationship predicted in Hypothesis 3 was 
a necessary condition of Hypothesis 4, the latter could not 
be evaluated. Task-irrelevant responses to anxiety 
should probably also have been included in formulating 
Hypothesis 4. 92 pages. $1.15. Mic 55-254 


QUALITY JUDGMENT WITH RESPECT 
TO HEARING AID SELECTION 


(Publication No. 12,443) 


Geneva Janet Jeffers, Ph.D. 
Columbia University, 1955 


This study was designed as an initial step in experimen- 
tation with respect to the reliability and validity of quality 
judgments in the hearing aid selection procedure. Quality 
judgment was defined as the response to the question: 
Which hearing aid sounds better to you? This query is 
commonly used in hearing aid selection procedures and 
may, when tests of intelligibility fail to discriminate among 
the aids, be the basis of selection. The questions posed 
were the following: 

1. Group Reliability. Will the subjects tend to make 
the same judgments with respect to the hearing aids under 
consideration? 

2. Validity. Will the judgments made by the subjects 
correlate with the known acoustic characteristics of the 
instruments ? 

Five vacuum tube type hearing aids were selected on 
the basis of data supplied by the manufacturers’ for a typi- 
cal instrument of a given model. To represent differ- 
ences in acoustic characteristics currently found in the 
wearable hearing aid, the acoustic characteristics evalu- 
ated were differences in the amount of frequency distortion, 
effective frequency range, maximum acoustic gain and 
type of limiting output. At a later date laboratory meas- 
urements of the hearing aids were obtained. These meas- 
urements with minor exceptions validated the bases of 
selection. The hearing aids were arranged in four pairs. 
The pairs represented a gradation from gross differences 
in acoustic characteristics to very narrow differences. 
Thirty-four subjects listened to a series of one-minute 
recorded paragraphs while wearing the aids. After listen- 
ing to each of the two hearing aids of a pair, the subject 
was asked which hearing aid he preferred. The preference 
judgments for each comparison were analyzed by means of 
the chi-square test of significance for a 50:50 hypothesis. 
The Chi-Squares were highly significant for three of the 
four pairs. The subjects tended to make the same judg- 
ments with respect to tonal quality of the hearing aids and 
they consistently preferred the hearing aid of each pair 
which had been judged by the “E” to have the better acous- 
tic characteristics. No definite preference was expressed 
by the group for either instrument of the fourth pair. This 
comparison was between instruments which were markedly 
similar in terms of acoustic characteristics. 

In order to rule out factors other than differences in 
acoustic characteristics which might affect the judgments, 
the subjects were not permitted to see the aids, only 











experienced hearing aid wearers were included and only 
conductively deafened individuals whose ears could be pre- 
sumed to be free of physiological distortion. In addition, 
two auxiliary questions were included to determine whether 
habituation to a given pattern of amplification and intelli- 
gibility had affected the preference judgments. 

They were: 


1. Will the subjects prefer the tonal quality of 
their own instruments ? 


2. Will the subjects be able to understand speech 
presented under quiet conditions equally well 
with all the experimental hearing aids? 


Fifteen of the subjects compared their own hearing aids 
with the experimental aids they preferred. The compari- 
sons resulted in a tie. There was no tendency for the sub- 
jects to prefer either their own instruments or the experi- 
mental hearing aids. 

Twenty of the subjects were given tests of speech intel- 
ligibility with each of the experimental aids. The test 
scores were very similar. The subjects had no difficulty 
understanding speech with any of the aids. From this it is 
concluded that intelligibility did not affect the quality pref- 
erence judgments. Although the subjects were able to 
understand speech equally well with all the instruments, 
there were differences in tonal quality which they could 
recognize, agree upon and which were important to them. 

219 pages. $2.74. Mic 55-255 


THE DEVELOPMENT OF A PROJECTION 
MAGNIFIER FOR THE ASSISTANCE OF 
THE PARTIALLY SIGHTED IN READING 


(Publication No. 12,873) 


George J. Kreier, Jr., Ed.D. 
Temple University, 1955 


This report is an account of the development of a Pro- 
jection Magnifier for the assistance of the partially sighted 
in reading. 

The Projection Magnifier to be manufactured as the 
outcome of this project has been designed to provide the 
largest possible number of the visually handicapped with 
a convenient and inexpensive means of reading ordinary 
printed materials. It is particularly oriented toward 
meeting the reading needs of the children in the sight sav- 
ing classes. 

The Projection Magnifier is so arranged that its opti- 
cal unit rests upon the reading material placed face up, 
and right side up, on a movable platform before the reader. 
The optical unit is supported by a frame and is counterbal- 
anced to permit easy page turning or changing of the read- 
ing matter. Material of width somewhat greater than the 
average newspaper column may be projected upon the 
screen. The platform may be moved laterally to conven- 
iently permit scanning of reading material up to eight inch 
width. The platform may also be moved toward and away 
from the reader to permit reading from line to line. The 
viewing screen is at the front of the unit and is so ar- 
ranged that when the unit is placed upon a table, the reader 
seated before it has a direct view of the enlarged image 
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before him. Standard magnification has been set at X5 with 
an alternate of X3 for readers of lesser degree of visual 
defect. 

A long history of investigation and instrumentation work 
contributed to the development of the Projection Magnifier 
described in this paper. Most important of the instruments 
was the Jehle Device, a large projection magnifier, similar 
in appearance to a voting booth. Four of these devices 
were produced at The Franklin Institute Laboratories by 
arrangement with the Veterans’ Administration and the 
Committee for Sensory Devices of the National Research 
Council. Evaluation of this instrument and other then 
existing aids for the partially sighted at the Perkins Insti- 
tution in 1946 emphasized the promise of the projection 
principle. Following preliminary exploratory work at The 
Franklin Institute Laboratories, the Kellogg Foundation of 
Battle Creek, Michigan, made a grant to The Franklin In- 
stitute for the development of a small, rugged, and easily 
operated projection magnifier which could be produced in 
quantity and distributed at low cost. 

In the ensuing development, the importance of psycho- 
logical considerations in the design of this type of instru- 
ment became evident. A preliminary psychological study 
was conducted which assisted in the evolution of a tentative 
design. Studies of magnification, screen size, contrast, 
and method of movement were conducted at the Reading 
Clinic, Department of Psychology, Temple University. The 
conclusions and recommendations of this study confirmed 
the theoretical practability of a small projection device. 

A handmade model was thereupon built by the engineering 
group. 

Fifty test models of the Projection Magnifier were pro- 
duced as the next phase of the project. These were sub- 
jected to intensive local test, following the pattern of the 
preliminary psychological study, and to extensive use tests 
outside the local area using the technique of the question- 
naire. These tests confirmed the essential correctness of 
the principles of the Projection Magnifier and confirmed 
the existence of a substantial population which could be 
helped by the device. 

Under the impact of testing the design of the Projection 
Magnifier was thoroughly revised. Engineer and psycholo- 
gist working together as a team applied the techniques of 
each discipline in effective combination to satisfy a signifi- 
cant need. A less expensive instrument, simpler indesign, 
more easily operated, and suitable for a wider population, 
had emerged as the result of patient work. 

The Projection Magnifier is currently in the preproduc- 
tion stage at the American Optical Company, Rochester, 
New York. It will be available to the public this fall. 

152 pages. $1.90. MicA 55-1916 





THE EFFECTS OF MASSED PRACTICE 
AND SHIFT OF PRACTICE CONDITIONS 
ON PSYCHOMOTOR PERFORMANCE 


(Publication No. 12,907) 


William Francis Lowe, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor Don Lewis 


Eight groups of Ss were given practice on the Star Dis- 
crimeter under either massed or distributed practice. 
Each group contained twenty volunteer women students 
from the elementary psychology course. The practice was 
divided into three phases - Task A, Task B, and Task A. 
The eight groups made up two separate experiments. 

In experiment I half of the Ss practiced Task A under 
distributed conditions of fifteen 20-sec. trials, with inter- 
trial rest periods of 10 seconds. The other half of the Ss 
practiced under massed conditions of 5 minutes’ continu- 
ous practice. Following a 2 1/2 minute rest period, half 
the Ss in each group were shifted to the opposite practice 
conditions for Task B while the other half in each group 
performed on Task B under their original conditions. The 
same amount of practice was given on Task B. Ss re- 
learned Task A under the same massed and distributed 
conditions under which they had practiced Task B. A 2 1/2 
minute rest period separated the interpolated and re- 
learning phases of the experiment also. 

In experiment II the same procedure was followed ex- 
cept for the original learning of Task A. Instead of equat- 
ing the massed and distributed groups for amount of time 
spent in the practice of Task A, all Ss learned Task A until 
they had made a total of 140 correct responses. Ss in the 
distributed groups had the necessary number of 20-sec 
trials and Ss in massed conditions practiced continuously 
until this level had been attained. The procedure for the 
remainder of the experiment was identical with that de- 
scribed for experiment I. 

Two measures of performance were obtained — the 
number of correct responsed per trial and the total number 
of errors per trial. The analyses of the error data showed 
no significant differences were present. The analyses of 
the correct response data were somewhat inconsistent. In 
experiment I the massed and distributed groups performed 
at the same level during Task A. On the interpolated learn- 
ing, Task B, the analysis indicated that the distributed con- 
trol group performed at a significantly higher level than 
did the massed control group. The differences in the 
means of the other groups could be attributed to change. 
The analysis of the re-learning data also suggested that 
only chance differences were present. In experiment II, 
the groups differed at the end of Task A. The half of the 
distributed practice group that was to continue on distrib- 
uted practice learned Task A at a faster rate than any of 
the other groups. This, unfortunately, casts some doubt 
on the succeeding analyses. On Task B and on the re- 
learning of Task A, the only significant differences were 
between the distributed and massed control groups. Since 
the distributed group had learned Task A at a faster rate, 
it is quite possible that the group was in the upper half of 
the distribution of Ss. The error data did not show any 
Significant differences at any point in the experiment. 

As far as practice on a self-paced task such as the 
Star Discrimeter is concerned, the evidence seems to 
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point to only one conclusion; namely, that massing of prac- 
tice does not affect learning. No conclusion concerning the 
effect of massing on performance could be drawn from the 
results of this investigation. 

No differential effect on transfer was found nor was a 
difference found due to the method of equating the experi- 
mental groups. Both of these conclusions are, however, 
open to question since no differences were found on several 
phases of practice. 90 pages. $1.13. MicA 55-1917 


THE RELATIONSHIP BETWEEN 
PERCEPTUAL PERFORMANCE AND 
THREE TYPES OF LEARNING TASKS 


(Publication No. 13,063) 


Clarence J. Rosecrans, Jr., Ph.D. 
The University of Tennessee, 1955 


Major Professor: E, Ohmer Milton 


The present study was an attempt to discover a possi- 
ble source of variability in human learning when the factors 
of age, sex, and psychometric intelligence were controlled. 
The populations from which experimental groups were 
drawn were male undergraduates in a general psychology 
class. One hundred and thirty-six males composed the 
population of Experiment I from which fifteen matched 
pairs were drawn. Six matched pairs were drawn from a 
population of sixty-two males in the replication, Experi- 
ment II. The pairs in both experiments were matched on 
the three factors mentioned above. The populations and 
experimental groups in both experiments were similar. 
Group intelligence and perceptual tests (the Gottschaldt 
figures) were administered to the populations. 

The experimental subjects were selected from the high- 
est and lowest performers on the perceptual device and 
only those Ss in the high group who could be matched on 
psychometric intelligence and age with corresponding Ss 
in the low group were used. Ali experimental Ss were 
then required to serve in the experiment and individually 
administered three learning tasks in two one-hour ses- 
sions. These tasks were: pursuit-rotor, paired associ- 
ates, and a problem solving cross puzzle. 

No acceptably significant differences in individual 
learning curve slopes or individual task-to-task variabil- 
ity were obtained between the experimental groups. Major 
differences in terms of group means were found with the 
high Gottschaldt performers learning more rapidly than 
the low group. While only the mean differences on paired 
associates had a P of .05 or less, the mean differences on 
the cross puzzle and pursuit-rotor in both experiments 
were in favor of the high group. Since there were alto- 
gether six such comparisons, yielding differences favoring 
the high group, it would seem that this difference is prob- 
ably not ascribable to chance. 

It was concluded that perceptual performance as re- 
flected by the Gottschaldt figures is one source of individ- 
ual differences (and, thus, group variability) in human 
learning when the factors of sex, age, and psychometric 


intelligence are controlled. 
126 pages. $1.58. MicA 55-1918 





ACTIVITY AND T-MAZE PERFORMANCE 
OF THE WHITE RAT AS A FUNCTION 
OF DRIVE AND APPARATUS 


(Publication No. 13,064) 


Paschal Neilson Strong, Jr., Ph.D. 
The University of Tennessee, 1955 


Major Professor: W. O. Jenkins 


This study attempted to investigate three problems: 

1. The effect of food deprivation on the activity of the 
white rat using several types of apparatus. 

2. The effect of forcing procedures in a T-Maze learn- 
ing situation at several drive levels. 

3. The relationship between activity and various meas- 
ures of maze performance. 

In the activity study, two modifications of the stabili- 
meter apparatus were used. One was designed to be more 
sensitive to finer movements of the animal than the other. 
Sixty-eight albino rats were used. Their predeprivation 
level was determined and then groups were formed matched 
for age, sex, and predeprivation activity. The control 
group was kept on an ad libitum diet and the three depriva- 
tion groups were at 24, 48, and 72 hours food deprivation 
respectively. It was found with the sensitive stabilimeter 
hungry animals were significantly less active than the con- 
trol animals. With the less sensitive stabilimeter, hungry 
animals tended to be more active than the control animals 
although the differences were not significant. 

In the T-Maze study, 30 albino rats were used (these 
rats had been previously used in the activity study and 
were already matched for age, sex, and activity). The 
maze was a one unit T-Maze with drop doors at the start 
box, choice points, and goal boxes. Six measures of maze 
performance were employed: three time measures 
(latency, choice time, and total running time), errors, 
failures to make a choice, and the number of stem traver- 
sals. Three deprivation levels were used: 0, 24, and 48 
hours food deprivation, and at each deprivation level there 
was a forced and non-forced group of five animals each. 

It was found that the forced animals did worse on all meas- 
ures of maze performance except latency and errors. 
There was no significant differences between groups in 
regard to errors. It was felt that the technique of forcing 
is one that should be employed with caution and only at 
moderate deprivation levels. 

The correlations between running time and errors with 
the animals activity was determined and it was found that 
with the activity recorders used there was a tendency for 
higher activity to be associated with poorer maze perform- 
ance in terms of errors and running time. 

134 pages. $1.68. MicA 55-1919 
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THE SPREAD OF PERSTIMULATORY 
FATIGUE OF A PURE TONE TO 
NEIGHBORING FREQUENCIES 


(Publication No. 12,850) 


Edward Joseph Thwing, Ph.D. 
Indiana University, 1955 


When a fatiguing tone of given frequency and intensity is 
presented to one ear of an observer, and after a prolonged 
period of time a comparison tone of the same frequency is 
also presented to the other ear, it has been found that the 
intensity of an equally-loud comparison tone is consider- 
ably less than the intensity of the fatiguing tone. This 
phenomenon has been referred to as perstimulatory fatigue. 
The present investigation was designed (1) to determine 
the range of individual differences in susceptibility to per- 
stimulatory fatigue, (2) to attempt to reveal at least one 
basis for these individual differences, and (3) to deter- 
mine the extent to which the perstimulatory fatigue pro- 
duced by atone of 1000 cps at 80 db sound pressure level 
(SPL) affects the loudness of tones of neighboring frequencies. 

Perstimulatory fatigue was measured by a series of 
loudness balances made prior to, during, and subsequent to 
stimulation by the fatiguing tone. Such fatigue was defined 
as the difference, in decibels, between the mean of the 
SPL’s of the equally-loud comparison tones for balances 
occurring prior to prolonged stimulating and the mean for 
balances occurring three minutes or more after the onset 
of the fatiguing stimulus. The test tones employed to de- 
termine the spread of perstimulatory fatigue were the 
same intensity as the fatiguing tone and ranged in fre- 
quency from 100 to 2500 cps. When measuring fatigue at 





frequencies other than that of the fatiguing tone, the fa- 
tiguing stimulus was turned off for a 15-second interval 
during which a loudness balance between the test tones was 
made. 

The findings of this investigation may be summarized 
as follows: 

1. The distribution of perstimulatory fatigue fora group 
of 48 listeners is negatively skewed. The range extends 
from -0.2 db to 44.1 db fatigue and the mean is 24.95 db. 

2. The development of perstimulatory fatigue approxi- 
mates maximum about four minutes after the onset of the 
fatiguing stimulus. Recovery from a state of maximum 
fatigue, when measured in the same manner as develop- 
ment is measured, also requires about four minutes. 

3. One factor which contributes to the great range of 
individual differences in susceptibility to perstimulatory 
fatigue appears to be the tendency on the part of some 
observers to match the loudness of the comparison stimu- 
lus with its loudness as remembered on balances made 
prior to the fatiguing period. Training in making loudness 
balances with tones of various intensities seems to prevent 
the development of an absolute criterion of this sort. 

4. Maximum fatigue is produced at the frequency of the 
fatiguing stimulus. Fatigue falls off on both sides of this 
frequency at a negatively accelerated rate until at 100 cps 
and at 2500 cps little or no effect is evident. The fre- 
quency gradients of perstimulatory fatigue are nearly 
symmetrical when plotted on a log-frequency scale. 

5. These gradients are of roughly the same form as the 
residual masking audiograms and the gradients of short 
duration auditory fatigue. This similarity corroborates the 
theory of the mechanism of perstimulatory fatigue set 
forth by Hood. 141 pages. $1.76. MicA 55-1920 
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A STUDY IN THE TERMINOLOGY OF 
NATURE IN ISAIAH 40-55 


(Publication No. 12,439) 


Thomas Marland Horner, Ph.D. 
Columbia University, 1955 


This thesis is a study of the significant terminology of 
nature and its use in a given portion of the Old Testament. 
The portion of literature selected is that part of the Book 
of Isaiah which is considered by the majority of critics to 
be Second Isaiah, i.e., Isaiah 40-55, minus the prose sec- 
tion of 44:9-20 and the so-called ‘Servant’ passages. The 
significant terminology includes the chief terms used for 
the divisions or areas of the physical world: vis., ‘the 
heavens’, ‘the earth’, ‘the desert’, ‘the mountains’, and 
‘the sea’. 

A discussion of the background of each of these terms 
furnishes the occasion for listing all the ‘terminology of 
nature’ under one or the other of these headings. Although, 
technically, ‘the desert’ and ‘the mountains’ are subdivi- 
sions of ‘the earth’, for the sake of convenience they are 
treated separately, and the discussion of ‘the earth’ is 





sub-divided into two parts: 1) the term used for ‘the 
earth’ as a whole, and 2) terms used for ‘the land’ in a 
restricted sense. Except for terms used for the desert 
(and sometimes mountainous) land, which is conceived of 
as the evil and formidable country, the terms used for land 
in the restricted sense usually designate the goodland, i.e., 
habitable and fertile. 

This terminology is not used primarily in order to set 
forth God as Creator, for this is not new in Second Isaiah. 
It is the ‘new things’ which have not been heard before 
‘today’. These include the coming salvation and the New 
Exodus from Babylon, with the accompanying transforma- 
tion of nature in the journey and in the homeland. The 
terminology of nature which is used predominantly, there- 
fore, is that of the desert, which in every case is to be 
transformed in the immediate future. This is announced 
in several proclamations and songs which are character- 
ized by exuberant commands and an emphasis upon the 
terminology of the mountains, the ancient places of procla- 
mation. The transformation is supported, primarily, by 
several references in the past tense to Yahweh’s victory 
over the waters at the first Exodus, an action comparable 
to that which he will now perform on the desert. Secondly, 
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it is supported by the references to the original creation, 
usually described with the use of the participial construc- 
tions, and always considered an act apart from Yahweh’s 
victory over the chaotic waters, which took place at a later 
time. It is supported, also, by certain analogies from the 
day to day processes of nature. 

Upon discovering that the sea and the Exodus, on the 
one hand, are analogous to the desert and the New Exodus, 
on the other, it was noted that these are comparable sym- 
bols; for both are representative of the negative, chaotic 
forces, spiritual darkness and death. Thus, the following 
terms all denote comparable ideas and are used as sym- 
bols of the negative forces in the world: the desert, the 
land of darkness, toht, the sea, mighty waters, the great 
deep, Rahab and the dragon, the waters of Noah, silah, and 
Babylon itself. Likewise, the following represent ideas 
comparable to each other but opposed to the forces of evil: 
the land which Yahweh created to be inhabited and that 
which is to be transformed, Eden and the garden of Yah- 
weh, Zion, the light, the level land, and the broad plain. 

The poet, who in his contrast of the *old” with the 
“new” has utilized several of the well-known myths of the 
past, in the end succeeds in creating a new one: viz., the 
myth of the New Exodus in a new age. 

260 pages. $3.25. Mic 55-256 





TEACHING ABOUT RELIGION IN THE 
PUBLIC SCHOOLS OF THE UNITED STATES 


(Publication No. 12,297) 


Morris Alton Inch, Ph.D. 
Boston University School of Theology, 1955 


Major Professor: Walter L. Holcomb 


Problem and Limitation. Our society has become in- 
creasingly alarmed with what is apparently a weakening of 
ethical conduct. This result has at least been coincidental 
with a failure to recognize the significance of religion for 
daily life. The public school, by its limited handling of 
religion, has contributed to this situation. Among the vari- 
ous proposals for remedying the condition, while maintain- 
ing the American principle of separation of Church and 
State, teaching about religion is held in high regard. Al- 
though there have been several studies advocating teach- 
ing about religion in public education, it remained to be 
seen whether or not a suitable teacher guide could be pre- 
pared for this purpose. The need of such a guide has 
called into being this work. 

The study under consideration has been curtailed by: 
(1) other works in the field, (2) limitation of the areas of 
study, (3) limitation of the syllabi, and (4) careful selec- 
tion of bibliographical entries. 

Procedure. The body of this study, eliminating the 
introductory and concluding chapters, may be divided into 
two sections of three chapters each. The first section 
lays the context out of which the teacher’s guide is devel- 
oped in the next three chapters. These contextual chapters 
consist of a historical evaluation of the development of 
religious liberty, and the public school system, and a de- 
scription and evaluation of the various proposals for solv- 
ing the present difficulty. 











The three chapters which make up the teacher’s guide 
deal with criteria for the selection and use of material, 
creating and maintaining a favorable atmosphere, and a 
selected syllabus for teaching about religion in American 
History on the Senior High School level. 

Findings and Recommendations. The contextual chap- 
ters have yielded the following conclusions: 1. The United 
States is deeply rooted in religion and religious freedom, 
ideals not meant to be contradictory. 2. Earlier antago- 
nism seems to be giving way to a more favorable attitude 
conducive to experimentation in finding a greater role for 
religion in public education. 3. Approaches for bettering 
the situation may be divided into those (1) outside, and 
(2) inside the school system. The major former proposals 
are (1) improving education in the church and home, 

(2) marginal time education, (3) released time education, 
and (4) sectarian schools for instruction. The major lat- 
ter proposals are (1) common core approach, (2) study of 
moral and spiritual values, (3) use of religious exercises 
and observances, and (4) teaching about religion approach. 
4. Teaching about religion is a live option as evidenced by 
other studies, and the chapter on development of religious 
liberty and public education. 5. Teaching about religion 
can be (1) in context, or (2) by way of special units. The 
former escapes the dichotomy of the religious and the 
secular. 

The following findings are drawn from the three chap- 
ters constituting ateacher’s guide: 1. Six criteria of com- 
plex character have been presented, and illustrated by 
appropriate hypothetical cases. They are (1) relevance 
for the student; his maturity, needs and interest, and 
training in and for life, (2) intelligent understanding of the 
subject matter and the self, (3) integration of the subject 
matter and the self, (4) preparation for religious choice, 
(5) variety of subject matter and method, and (6) aware- 
ness of the community debt and responsibility. 2. Group- 
dynamic insights will help provide and maintain a condu- 
cive atmosphere for this study. 3. The teacher must set 
the example in good personal relations. 4. The best 
method of guarding against emotionally strained situations 
is prevention, but a combination of effective means can be 
employed. 5. The history of the United States is rich with 
materials for teaching about religion, as well as weighted 
with explosive issues. 6. History in general, and religion 
in particular have relevance for daily life. 

Suggestions for further study are: (1) extensive work 
in the realm of semantics, (2) determination of the role of 
the school in religious counseling, (3) preparation of pam- 
phlets on religious themes and movements, (4) production 
of text books which would deal adequately with religious 





factors, (5) until such books are provided, multiplication 


of adequate syllabi, (6) religious preparation on the teacher 
college level, (7) initiation of pilot efforts in teaching about 
religion, (8) experimentation with controlled classes deal- 
ing with religious themes, and (9) assessment of means of 
evaluating the effectiveness of these efforts. 

291 pages. $3.64. MicA 55-1921 
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A TYPOLOGY OF CHURCH ATTITUDES 
TOWARDS THE STATE WITH SPECIAL 
REFERENCE TO THE GERMAN CHURCH 
CONTROVERSY, 1933-1945 


(Publication No. 12,299) 


Otto Friedrich August Meinardus, Ph.D. 
Boston University School of Theology, 1955 


Major Professor: Walter E, Mudder 


The purpose of this investigation is to trace the devel- 
opment of the various attitudes of the church towards the 
state and to establish some definite attitudinal types with 
special reference to the church controversy in Germany 
from 1933-1945. On account of the complexity of the sub- 
ject, the study makes use of three disciplines: theology, 
history of religion and sociology of religion. 

Following a general introduction which includes a state- 
ment of the personal bias of the author, the dissertation 
begins with two historical chapters which trace the devel- 
opment of the relationship of church and state from their 
original oneness to the dualism that was introduced by the 
Christian Church. Special attention has been given to the 
study of Luther and the attitudes of the Prussian kings to- 
wards the relationship of the two realms. An investigation 
of organized religion in Germany during the National So- 
cialist regime offers a background to the main chapters 
dealing with the attitude of the church towards the state 
during the period of the Third Reich. Chapter five is pre- 
dominantly a sociological study. After stating the method- 
ology of the construction of ideal types, nine theological 
and sociological representatives are examined as to their 
typology of the relationship of church and state. The fol- 
lowing authorities are reviewed: Troeltsch, Wach, Wiese, 
Yinger, Richard Niebuhr, Bennett, Tawney, Scott-Craig 
and Keller. The various contributing factors of a typology 
of church and state are analyzed and special emphasis has 
been given to the following phenomena: denominational 
affiliation, theological beliefs, geographical location and 
social and economic status. The attitude of the state to- 
wards the church is illustrated by an analysis of a few 
political concepts, like State and Volk, the Fuehrerprinzip, 
Gleichschaltung, Volksgemeinschaft, Blood and Soil and 
Gemeinnutz,. 

The attitude of the church towards the state during the 
era of the Third Reich is described by the typological 
method. The following four fundamental attitudes are es- 
tablished: opposition to the state, accommodation with the 
state, co-ordination with the state and identification with 
the state. Each of these four attitudes is analyzed as to 
its type of reaction, in theology, in cult and in organization. 














1. The opposing church type revealed a basically sectarian 
attitude of protest towards the state and was historically 
represented by the Confessing Church. Its tradition was 
predominantly Calvinistic. 


2. The accommodating church type was represented by the 
Free Churches and some Landeskirchen. 





3. The co-ordinating church type was interested in co- 
ordinating the purposes and goals of the German Evangeli- 
cal Church with those of the National Socialist state. The 
Deutschen Christen were the historical representatives of 
this type. Lutheranism as well as German mysticism 








determined their theology and their attitude towards 
the state. 


4. The identifying church type was a loose federation of 
faith movements, many of which had left the Christian 
heritage and had adopted a heathenistic theology. The 
Germanic sagas, the heroic poems of the German ancestors 
and their mythology, German fairy tales and the history of 
the German people constituted their ideological foundation. 


The church controversy in Germany will enter the his- 
tory of the universal church as a twentieth century revela- 
tion of the original problem of the attitude of the Christian 
Church towards the state. The attitudes of opposition, ac- 
commodation, co-ordination and identification express 
each in its own way the desire to find a solution to the per- 
plexing problem of the relationship of the two institutions. 

394 pages. $4.93. MicA 55-1922 


A DIAGNOSTIC SURVEY OF CERTAIN 
ATTITUDES AND VALUES RELATED TO 
THE DEVELOPMENT OF DAY SCHOOLS IN 
THE PRESBYTERIAN CHURCH, JU. S. 


(Publication No. 12,456) 


Carl Ellis Nelson, Ph.D. 
Columbia University, 1955 


In the Colonial period education was almost exclusively 
fostered by religious groups; by 1850 a secular public 
school system had developed; and by 1900 the state had 
withdrawn all support from sectarian schools. During this 
time Protestantism increasingly came to rely on the Sun- 
day School and other agencies for instruction in religious 
education, slowly abandoning its day schools. Since World 
War II, day schools have reappeared in four denominations. 
In the Presbyterian Church, U. S., the movement is en- 
tirely local in character; therefore, this study is an effort 
to discover the attitudes and values that lie behind the 
development in that denomination and to assay its perman- 
ency. 

Data about the schools were obtained from September, 
1953, to February, 1954, by visiting each of the twenty- 
three schools located in seven southern states, by means 
of a recorded interview with each minister, and by ques- 
tionnaires sent to all parents and officers in churches 
sponsoring the schools. Only elementary and secondary 
schools organized by local Presbyterian churches were 
studied. Questionnaire data were punched on Hollerith 
cards and analyzed on a 101 International Business Ma- 
chines electronic statistical sorter. The church officer 
questionnaire was sent to 995 men; 776 responded. The 
parent questionnaire was sent to 1,189 people; 797 re- 
sponded. Replies were coded to indicate wave of response 
so that the direction of bias could be detected. 

Seven factors, assumed to be important for the estab- 
lishment of the schools, structured the research; and the 
data would lead to the following generalizations. (1) The 
day schools serve families capable of and interested in 
supporting private education. Nine out of ten families in- 
terviewed were in the business, professional, or mana- 
gerial class with 60 per cent having incomes above five 
thousand dollars per year. Furthermore, three out of four 
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parents said they would not remove their child from the 
school unless they experienced a 50 per cent reduction in 
income. (2) Public educational facilities are inadequate. 
Six out of ten parents of first grade children said the chil- 
dren were underage for public school; seven out of ten 
parents having children in the fourth grade objected to 
overcrowded conditions in the public school. (3) Criticism 
of the public school educational program was slight except 
among parents, half of whom believed the public schools 
did not properly emphasize basic skills. (4) Fear of inter- 
racial contacts was in the minds of two out of three re- 
spondents who supported the day schools; no school 
enrolled Negroes and one excluded Latin-Americans. 

(5) Concern for conservatism was relatively unrelated to 
Sunday-observation or the upholding of public morals; but 
80 per cent of the respondents desired a conservative inter- 
pretation of the Bible and this element was related to inter- 
est in the day school. (6) Presbyterianism as such was not 
an important motivating factor, but two out of three day 
schools were founded in part as a response to Roman 
Catholic schools in the community. (7) Public schools were 
not greatly criticized for being secular, yet 97 per cent of 
the respondents would like to see some plan developed for 
including religion in public education. 

Attitudes of leaders and parents associated with first 
grade schools founded to serve the underage child indicated 
the temporary nature of these schools. Located in the 
larger cities, day schools with three or more grades, 
founded to inculcate conservative religious beliefs and so- 
cial practices, are expanding by appealing to Protestants 
generally for support; and it is judged that these schools 
will be permanent. 315 pages. $3.94. Mic 55-257 


THE FUNCTION OF FAITH IN THE 
LIGHT OF PSYCHOTHERAPY 


(Publication No. 12,300) 


Charles William Stewart, Ph.D. 
Boston University School of Theology, 1955 


Major Professor: Paul E, Johnson 


The purpose of this investigation was to study the func- 
tion of faith as it moves the person to integration of char- 
acter in the light of psychotherapy. “Faith” was defined 
as a positive whole response of an individual to value in 
an interpersonal setting. In the study faith was investigated 
as attitude and motive although the investigator recognizes 
that there is always an object of faith. “Psychotherapy” 
was defined as the interpersonal process whereby seeker 
and helper collaborate for the sole purpose of bringing the 
seeker to integration of his character. 

_ A survey of psychology of religion brought to light at 
least three separate psychologies. An intensive study was 
made of a representative of each psychology, particularly 
his understanding of the function of faith. Anton Boisen, 
representing crisis psychology, says the person uses faith 
in a crisis to mean giving up a former style of life and 
accepting a new pattern. Henry N. Wieman, representing 
growth psychology, sees the person using faith to commit 
himself to ever enlarging values in the process of growth. 
Paul Johnson, representing relationship psychology, says 
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faith is understood in the person’s response to other per- 
sons in the multiple relationships which bring value to his 
life. Relationship may be said to include both crisis and 
growth. 

The goals of psychotherapy show integration to mean 
the fullest functioning of the person, in which he is able to 
shape culture and himself in the most productive interac- 
tion. The process of psychotherapy reveals four basic 
dynamics: insight, self-acceptance, relationship, and goal- 
seeking. Within the process of psychotherapy faith was 
discerned as moving in and through the dynamics which 
make for integration of character. Specifically, faith func- 
tions as trust, courage and self-affirmation. Therefore, 
the hypothesis was that faith functions in psychotherapy as 
trust, courage and self affirmation to bring the person to 
integration of his character. 

The methodology was John Stuart Mill’s Joint Method 
of Agreement and Difference. To each of the positive func- 
tions of faith were linked certain conditional consequences 
(marks of integration). Likewise, the lack of that positive 
function was linked with the lack of that consequence (lack 
of integration). To each deduction five criteria were 
worked out to show evidence of the particular facet of faith 
or lack of faith in therapy. The investigator chose six 
protocols of interviews from Carl Roger’s school of psy- 
chotherapy. In three of the protocols, therapy was judged 
successful; in three unsuccessful. Thus, it could be said 
that integration of character was approximated in the suc- 
cessful interviews and not in the unsuccessful interviews. 
The faith functions could then be ascertained according to 
Mill’s method. 

The conclusions were: (1) Faith as an attitude may best 
be understood within a psychology of relationship. (2) The 
purpose of faith is to bring the person to integration of 
character. (3) The dynamics of faith may be discerned in 
the process of psychotherapy as trust, courage, and self- 
affirmation. (4) By the Joint Method of Agreement and 
Difference, these several functions of faith may be shown 
to bring the person to integration of character. (5) Certain 
limitations are put on the previous conclusions by the con- 
ditions of psychotherapy, the agents involved, and the 
method of study used. Other factors enter into successful 
therapy, and faith is not claimed as an exclusive cause but 
as one cause. The writer also recognizes the importance 
of statistical studies in investigating such a construct. 

(6) The comprehensive conclusion is that faith as a whole 
response to interpersonal value is a health-giving force 
making for integration of character. (7) The psychologi- 
cal study of faith neither proved nor disproved the reli- 
gious ground of faith. (8) The psychological study did by 
implication and inference point beyond the human relation- 
ships to the source and ground of all relationships, God. 
269 pages. $3.36. MicA 55-1923 
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THE PSYCHOLOGY OF PERSONALITY 
IN THE THOUGHT OF PAUL TILLICH 


(Publication No. 12,302) 


Eugene Eager Wood, Jr., Th.D. 
Boston University School of Theology, 1955 


The purpose of this dissertation is to discover and de- 
lineate the psychology of personality as found inthe thought 
of Paul Tillich, and to indicate its correlation with the in- 
sights of contemporary psychology. 

The frame of reference used in this study is drawn 
from the theories of personality of Sigmund Freud, Carl 
Jung, and Harry Stack Sullivan, and from their theories, 
five common denominators are selected: (1) the origin of 
personality, (2) the formation of the ego, (3) the formation 
of the super-ego, (4) the significance of the psychosexual 
development, and (5) the concept of the mature personality. 
The thought of Tillich which is appropriate to the psychol- 
ogy of personality is then organized under these common 
denominators. 

In considering the origin of personality in Tillich’s 
thought, we see that the basic ontological structure is 
“person” in which is found the “soul” or that pre-personal, 
vital, unconscious, and collective ground out of which per- 
sonality grows. Here Tillich lifts the concept of person- 
ality out of the biological determinism which pervades the 
thinking of the secular theorists. 

Personality, which is defined as “that being which has 
power over itself,” grows through the interaction of the 
self-world polarity. Tillich’s ego-psychology confirms the 
contemporary trend in personality theory toward the in- 
clusion of insights from cultural anthropology and inter- 
personal psychology. 

In Tillich’s thought, the conscience is an objective 
structure of demand which functions as a subjective stand- 
ard of interpretation of personal life. Tillich says that the 
basic nature of conscience is the consciousness of guilt 





which arises concomitantly with the awareness by the ego- 
self of the differential between what is and what ought to 
be. The transmoral conscience is moral conscience which 
is satisfied by God’s grace and elevated by faith. Tillich’s 
concept of conscience obviously eliminates the ethical rel- 
ativism of the Freudian super-ego. 

Love, for Tillich, is the “drive towards the unity of 
the separated,” and as such, is one, though expressed on 
different levels. Epithymia or desire is the lowest quality 
of love and is traditionally identified with sensual self- 
fulfillment. Eros transcends epithymia in that it is the 
drive toward the “bearer of value.” Philia is the move- 
ment of equal toward equal and is broadened as a concept 
in Tillich’s thought to include the movement toward that 
which is in common on all levels of being. Agape is the 
longing for the fulfillment of the other; an earnest and 
Sincere desire for the “center” of the other. Love in- 
cludes the psychosexual drive evidenced in psychoanalytic 
study and lifts from it the limited pleasure principle by 
relating it ontologically to all levels of love. 

There are three possibilities in Tillich’s thought con- 
cerning the organization of the fulfillment of personality: 
autonomous man, heteronomous man, and theonomous 
man. Autonomous man looks to the structure of rationality 
within himself, by which he measures and from which he 
develops culture and religion. The burden of autonomous 
responsibility carries with it anxiety and loneliness. Het- 
eronomous manis dependent, having sacrificed his freedom 
for security, his autonomy for certainty, and hence his 
personality for an absolute symbol. However, heterono- 
mous man in the end does not lose anxiety; he simply 
transfers the occasion for anxiety from himself to the 
heteronomous institution. Theonomous man is man who is 
independent in his dependence, in that he gives up his 
autonomy not out of fear and anxiety but in faith and humil- 
ity. Here Tillich’s analysis drives beyond the limits of 
secular psychology and reaches a conceptof maturity which 
is beyond maturity. 203 pages. $2.54. MicA 55-1924 
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THE MODIFICATION OF EMOTIONALLY-HELD 
ATTITUDES THROUGH ROLE PLAYING 


(Publication No. 12,561) 


Frances Jody Mitchell Culbertson, Ph.D. 
University of Michigan, 1955 


The central problem of this experiment was to test the 
effectiveness of psychodramatic experiences as a means 
of changing social attitudes. An attempt was made to dem- 
onstrate that a psychodramatic experience may induce 
change in an emotionally-held attitude, and that the change 
induced by this method tends to generalize to other related 
attitudes. Some factors influencing the effectiveness of 
role playing as a change procedure were also studied. 
These were subject position in the role playing session 
and certain personality factors — specifically those in- 
volved in the “authoritarian personality.” To study the 
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psychodynamics occurring in the role session, the rela- 
tionship of self-involvement to role position was investi- 
gated. 

Subjects’ attitude toward “allowing Negroes to move 
into White neighborhoods” was the attitude specific to the 
psychodramatic experience and was measured by subjects’ 
rankings of attitude statements. Subjects’ generalized at- 
titudes toward the Negro were measured by the Likert 
scale. The subjects’ degree of authoritarianism was de- 
termined by the F scale. Subjects’ degree of self- 
involvement in the role playing experience was measured 
by a questionnaire in which there was one general ques- 
tion regarding the psychodramatic happenings and a num- 
ber of check list, fill in, and ranking items. 

Ninety-five subjects were given attitude measures and 
the F scale 2 weeks before and the same attitude meas- 
ures 7-10 days after the role playing experience. The 
subjects also responded to a questionnaire regarding the 
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psychodrama immediately after it. Twenty students were 
given the attitude measures and the F scale at the same 
time as other subjects but did not participate in the role 
playing experience. 

In the psychodramatic experience, subjects, either as 
participants or observers, were concerned with the prob- 
lem of determining the most effective theme for an educa- 
tional program designed to minimize tensions accompany- 
ing the integration of new Negro families into the housing 
areas of their community. Each of the three roles of the 
psychodrama involved the development of a different pro- 
posed theme, though all were favorable to integration of the 
Negroes. 

The first objective of the experimental investigation 
was to test whether a role playing experience can change 
an emotionally-held attitude. The predictions of change in 
attitude of both participants and observers toward Negro 
integration in housing and in generalized attitude toward 
the Negro were significant. 

The second aim was to investigate whether participant 
and observer positions ina psychodrama result in different 
degrees of attitude change. The findings indicated that 
participants to a significantly greater degree than observ- 
ers changed in their attitude toward Negro integration in 
housing and in generalized attitude toward the Negro. 

The third objective was to determine whether partici- 
pant and observer positions in a psychodrania produce dif- 
ferent degrees of self-involvement. Out of the fourteen 
predictions in this area, seven were significant and two 
were not significant but were in the predicted direction. 

In the remaining five, which were not significant, high de- 
grees of involvement in the drama were present in both 
positions. 

The final aim was to explore the relationship between 
the “authoritarian personality” and attitude change through 
role playing. Here the data clearly indicated that high F 
subjects are less influenced by role playing as a means of 
changing attitudes toward Negro integration in housing than 
are low F subjects. 

The conclusions therefore are that (1) psychodramatic 
experiences may change specific and generalized 
emotionally-held attitudes, (2) role position influences in- 
volvement in the drama and affects attitude change, and 
(3) personality factors limit the effectiveness of role play- 
ing as a force for attitude change. 

122 pages. $1.53. MicA 55-1925 


LEADERSHIP AND SELF-ATTITUDES 
(Publication No. 12,435) 


Miriam Levin Goldberg, Ph.D. 
Columbia University, 1955 


The following hypotheses were proposed: 


1. Although objective evidence of leadership status is 
not always matched by self-appraisal as a leader, favor- 
able self-appraisal of leadership ability is found more 
often among selected high school leaders than among the 
general population of high school students. 





2. The self-attitudes of selected high school leaders 
are more favorable than the self-attitudes of the general 
population of high school students. 


3. An individual’s self-appraisal of leadership ability 
is more indicative of his self-attitudes than is objective 
evidence of his actual leadership in his group, i.e. leader- 
ship status. 


4. Lack of congruence between self-appraisal of lead- 
ership ability and leadership status is related to the indi- 
vidual’s intelligence and to the educational level of his 
parents. 


An instrument was devised which provided data on lead- 
ership selection, intelligence, parental education level, and 
self-attitudes of high school juniors. Self-attitudes were 
measured in terms of concept of self, concept of ideal self, 
feeling about self, and self-ideal difference each summed 
over 48 traits; and self-appraisal on 12 incomplete state- 
ments. Intelligence was measured by a vocabulary test, 
and socio-economic status was judged from the parental 
education level. Leadership selection was gauged by 
(a) crediting sociometric choices, and (b) deriving objec- 
tive evidence of “political” school leadership from a school 
officers list. The measures were found to be sufficiently 
reliable for group comparisons and the battery was admin- 
istered to 6,000 students in 200 school systems. A sample 
of 600, and two sub-samples of 400 and 110 respectively, 
were randomly drawn from the total number of respondents. 

Leaders were identified as those students who were 
sociometrically nominated by 10% or more of their class 
and who held a “political” school office. The 113 leaders 
thus identified fall into two approximately equal groups on 
the basis of the favorableness of their leadership self- 
appraisal. The two groups were equated and the total re- 
duced to 110. A sample of 110 nonselected students, 
matched with the leaders for school, sex, and leadership 
self-rating, was also drawn. Four status self-rating 
groups of 55 students each were thus available for compar- 
ison on each of the variables: (a) selected leaders with a 
“high” leadership self-estimate, (b) selected leaders with 
a “low” leadership self-estimate, (c) nonselected students 
with a “high” leadership self-estimate, and (d) nonselected 
students with a “low” leadership self-estimate. In addition 
the leaders were compared to the samples drawn from the 
general population of respondents. 


Conclusions: 


1. Favorable self-appraisal of leadership ability was 
more frequently found among leaders than among the gen- 
eral population. 


2. Leaders appraised themselves more favorably with 
reference to specific skills and abilities related to the 
leadership function, but did not show a more favorable con- 
cept of self or of ideal self than did students generally. 


3. Leadership status was related only to the incomplete 
statements scores, and to the absolute differences between 
self and ideal concept, and in the latter only in frequency of 
occurrence of the wish to be less “good” than one believes 
he is. Leadership self-appraisal, however, was signifi- 
cantly related to each of the self-attitude variables. 
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4, The selected leaders and the self-regarded leaders 
came from homes of higher socio-economic status than did 
the average students. No significant difference was found 
between the “high” and “low” selected leaders on this var- 
iable. Whereas the selected leaders scored above the 
average of the general population of respondents in intelli- 
gence, the nonselected “highs” fell below. 





The study concluded that, although leadership status 
does offer some clues to the favorableness of an individual’s 
self-attitudes, especially as they refer to specific lead- 
ership abilities, leadership self-appraisal is more indic- 
ative of self-attitudes. 

115 pages. $1.44. MicA 55-1926 
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REFERENCE GROUP THEORY AND 
VOTING BEHAVIOR 


(Publication No. 12,444) 


Norman Kaplan, Ph.D. 
Columbia University, 1955 


In the attempt to apply reference group theory and 
methodology to the study of voting behavior, a critical ap- 
praisal was made of previous work. A number of explicit 
criteria for the existence of reference groups for voting 
behavior were formulated and a number of possible refer- 
ence groups were then examined empirically. 

It was found that all of the groups examined (family, 
friends, coworkers, formal associations, and unions) met 
the first criterion — a varying but substantial proportion of 
the respondents were aware of the voting norm within each 
of these groups. The second criterion involved the extent 
of agreement within the group with respect to the norm. 
Since the degree of agreement could not be defined in pre- 
cisely the same way in the various groups, they were di- 
vided into primary and secondary types. Primary groups 
such as friends and family appeared to be more likely as 
reference groups especially insofar as the norm was per- 
ceived to be held unanimously within such groups. There 
was also suggestive evidence that secondary group voting 
norms were perceived through the “mediation” of primary 
groups of intimate associates. 

An attempt was also made to introduce a time dimension 
in the consideration of reference groups. In examining the 
relative influence of past and present reference groups, the 
present clearly took precedence in instances where there 
was a conflict between the two. 

Efforts were made to determine the “crucial” refer- 
ence group from a number of possibilities. These efforts 
were largely unsuccessful which seemed to be due to the 
fact that there was relatively little conflict among the var- 
ious possible groups. But there was some suggestion of 
the greater significance of firstly, primary group norms, 
and, secondly, the perception of a unanimous voting norm 
within the group. 


taken. 


to membership categories (e.g., religion) as points of ref- 
erence were examined. Although the evidence is far from 
conclusive, it appears that the crucial factor which deter- 
mined the relative strength of the primary group was the 
degree of agreement perceived among intimate associates. 
Where unanimity was perceived, the membership category 
seemed to play a less decisive role as a reference point 
for individual voting behavior. 

Certain substantive implications for voting behavior 
have been suggested on the basis of our empirical analysis. 
Traditional voting, for example, may be viewed in terms of 
the continuity of political norms among different reference 
groups over time. It may be suggested that new reference 
groups with different norms are adopted when there are 
external changes such as residential and social mobility 
leading to changes in social relationships. 

Both turnout and stability in individual voting intentions 
were related to the early adoption of intimate associates as 
a reference point and especially so where a unanimous vot- 
ing norm was perceived. 

It was also suggested that while members of certain 


politically significant population categories do not disre- 


gard these categories, these tend to be “indirect” refer- 
ence points which are usually mediated through the direct 
adoption of a reference group of intimate associates. 
Finally, suggestions were made for the use of the refer- 
ence group concept in future research which may be under- 
297 pages. $3.71. Mic 55-258 


A STUDY IN THE SOCIOLOGY OF 
COMMUNICATIONS: DETERMINANTS 
AND CONSEQUENCES OF EXPOSURE 

TO AMERICAN MOTION PICTURE FILMS 

IN THE NEAR AND MIDDLE EAST 


(Publication No. 12,453) 
William John Millard, Jr., Ph.D. 
Columbia University, 1955 


This study is based upon a survey of communications 


behavior carried out in 1950 and 1951 in the Near and Mid- 
die East by the Bureau of Applied Social Research, Colum- 
bia University. The writer directed the field work of the 
study in Greece, Turkey, Lebanon and Jordan, the four 
countries considered in detail in this report. 

The research method used in the field is described in 


The crucial nature of small groups as points of refer- 
ence led to an investigation of possible mechanisms facili- 
tating their adoption. Interpersonal interaction seemed to 
be one such significant mechanism in the adoption of inti- 
mate associates as points of reference for voting behavior. 

Finally, some aspects of the relations of primary groups 
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detail. Reasons for use of a semi-structured question- 
naire are discussed, as well as the mode of selecting and 
training interviewers, and sampling. 

This is followed by the analysis, involving five major 
steps. 

Firstly, consideration is given to the recent history of 
these four countries in order to provide a background for 
interpretation of the findings. The past hundred years 
have seen great social, economic and political changes in 
this area. These changes have resulted in a difference of 
viewpoint between groups, notably urban and rural, as to 
mode of life and values. These differences are reflected 
in the reaction of such groups to the motion picture, and in 
the extent to which they go to the cinema. 

Secondly, moviegoers in the Middle East are described 
in terms of such characteristics as urban or rural location 
and accessibility to movies, and then in terms of age, sex, 
education, marital and economic status. It is found that 
persons already oriented towards the West differ in movie- 
going behavior from those who are not. 

The third step involves a study of the reasons for 
moviegoing on the part of those who go most frequently. 
The importance of status in the community as a factor is 
noted, on the theory that those groups which lack social 
standing may be more inclined to turn their attention to a 
medium which pictures life in another land than is true for 
groups which are respected and already well established 
in the social structure. The tendency on the part of the 
young, the better educated, and the women to resist taking 
the spokesmen for tradition as arbiters of conduct is also 
examined for its effect on moviegoing. 

Fourthly, data are introduced which demonstrate the 
function of the motion picture as a mechanism for cultural 
change. The movies are a medium of communication, and 
transmit Western (principally American) content into the 
Middle East. Foreign ways are portrayed before audiences 
bred in another culture. The influence of the medium on 
the standards of those exposed is studied and documented. 
It is found that there is a clear tendency for moviegoing to 
weaken loyalty to traditional values. 

Lastly, a measurement is made of the effects which the 
medium has had on the attitudes of moviegoers in the Near 
and Middle East towards the United States. It is shown that 
movies have definitely influenced the opinions which are 
held about Americans. Frequent moviegoing increases the 
likelihood of holding an unfavorable image of Americans. 
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BRONISLAW MALINOWSKI: 
A SOCIOLOGICAL ANALYSIS 


(Publication No. 12,475) 


Konstantin Symonolewicz, Ph.D. 
Columbia University, 1955 


Despite the significance of Malinowski’s theoretical 
contributions for the newer developments in the fields of 
anthropology and sociology, his position as a social theo- 
rist is by no means clearly established. 

There are at least three major factors which seem to 
have been responsible for a certain ambiguity of Malinow- 
ski’s status as a theoretical thinker: 





1. the fact that he gained his reputation primarily as an 
ethnographer and that in his writings he shows as 
much interest in the procedures of effective field- 
work as he does in substantive theory; 


. the fact that most of his writings combine theoreti- 
cal interpretations with the description of concrete 
facts; 


. the fact that most of his studies deal with the society 
of the Trobriand Islanders and that his theoretical 
constructions are based mainly on his data from 
this one culture. 


However, such characteristics of Malinowski’s theoreti- 
cal writings as his tendency to “mix” the “theory” and the 
“facts,” his “ethnographic provincialism,” or his interest 
in the techniques of field-work could be considered short- 
comings only from a particular point of view which, to say 
the least, is disputable. 

As for the conception of Malinowski as a gifted ethnog- 
rapher who was lucky enough to make some interesting 
discoveries in the field, it is erroneous because it disre- 
gards rather significant contributions to social theory 
which were made by Malinowski during his pre-Trobriand 
period in London. It is enough to point out that his well 
known functional theory of religion and magic was not, as 
it is commonly believed, the result of his Trobriand expe- 
riences, but was fully developed by him in his Polish 
monograph on Primitive Religion and Forms of Social 
Structure which was finished in 1914 before Malinowski’s 
departure from London. 

The development of Malinowski as a theorist shows a 
remarkable logical continuity which is reflected not only 
in his studies of‘primitive religion, law, etc., but also in 
the main tenets of his social theory: his functional ap- 
proach and his “functional” or “scientific” theory of cul- 
ture. 

Although the two were closely interrelated in Malinow- 
ski’s conceptual thinking, they represent actually two dis- 
tinct theoretical orientations. The original functional 
approach focused on the interrelations or interdependence 








. of various aspects of culture in a given society and was 


essentially a technique of sociological analysis. The 
“functional” theory of culture attempted from the beginning 
to interpret culture in terms of the basic needs of human 
beings as organisms and thus tended in the direction of 
biological determinism. 

Examined as specific contributions to social theory, 
these two aspects of what Malinowski broadly understood 
as “functionalism” are very unequal in value. Although 
the functional approach, as developed by Malinowski, could 
hardly be described as something more than a set of prin- 
ciples for the guidance of the research in the field, its 
theoretical significance is clearly shown by its influence 
on some recent trends in sociology. Manifold theoretical 
implications of this approach were neither explored, nor 
even recognized, by Malinowski, but when revised and 
codified by the functionally oriented sociologists, notably 
by Merton, this approach promises to become a valuable 
technique of sociological analysis. 

As for Malinowski’s theory of culture, it is at best an 
introductory part of such a theory, an effort to account for 
the beginnings of culture by an analysis of the basic bio- 
logical needs of the human organism. It tells us practically 
nothing of how the cultural variability of mankind develops 
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nor of cultural dynamics, and it stops short of any discus- 
sion even of the psychological needs of individuals. Con- 
sidered as a complete theory of culture, it could hardly be 
evaluated as a significant contribution to science. 

432 pages. $5.40. Mic 55-260 


MATHEMATICAL MODELS FOR THE 
INTERPRETATION OF ATTITUDE 
AND BEHAVIOR CHANGE: THE 
ANALYSIS OF MULTI-WAVE PANEL 


(Publication No. 12,481) 


Lee Manning Wiggins, Ph.D. 
Columbia University, 1955 


A number of mathematical models have been constructed 
by the writer to describe attitude and behavior change. 
This study is limited to the kinds of social psychological 
process and change which can be operationally defined by 
data collected by means of the panel technique of repeated 
interviews, which means that it deals with field data col- 
lected in a natural setting. 

The models derived are based on a new mathematical 
notion of what may be called latent probability processes. 
(This concept is closely related to Lazarsfeld’s latent 
structure analysis.) Such manifest probability processes 
as the Markov chain are well known, but appear to be less 
useful for the present purpose. In a latent process, a per- 
son’s latent attitude or behavior on a particular item ata 
given time may be classified into one of a number of mu- 
tually exclusive and exhaustive states. There is then a 
certain probability that a person in any given state at time 
t, will occupy any other given state at time t,, as in the 
case of a manifest process. 

However, in a latent probability process the behavior 
or attitude of each person is not directly observable. A 
person in any given state at time t, occupies any given 
manifest position at that time with a certain degree of 
probability. Each model of this sort involves two kinds of 
parameters: the proportion of persons occupying a given 
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JOHN WARD’S THEORY OF RHETORIC 
(Publication No. 12,392) 


Adelbert Edward Bradley, Jr., Ph.D. 
The Florida State University, 1955 


The purpose of this study was to determine the nature, 
origin, and quality of the rhetorical theory of John Ward, 
professor of rhetoric at Gresham-College in London, 1720- 
1758, as set forth in his treatise, A System of Oratory, 
published in 1759. The procedure consisted of interpreta- 
tion, comparison, and evaluation. The dissertation includes 
a discussion of Ward’s concept of (1) the nature and 











state at a given time and the probability that persons occu- 
pying a given state will be classified into a given manifest 
position. Solutions have been derived for a considerable 
number of models involving different specific assumptions. 

These models may be broadly classified by whether or 
not they are “pure.” “Pure” models are those in which no 
one changes from one latent state (or class, or position) to 
another from one time to another. All the observed mani- 
fest changes are the result of the operation of latent prob- 
abilities. “Non-pure” models are those in which persons 
change from one state to another. These changes may be 
systematic, as in the case of a latent Markov chain, or 
unsystematic. We may also classify the models according 
to whether the latent probabilities change or remain con- 
stant through time. 

Almost every item of every panel in the files of the 
Bureau of Applied Social Research of Columbia University 
for which three waves or time points were available, was 
analyzed in terms of these models. Remarkably good fits 
were obtained for nearly all items. 

Inductively, it appears that models with fixed latent 
probabilities will be useful in situations which are continu- 
ing, long-range, non-developmental, and repetitive; models 
with changing latent probabilities will be useful in describ- 
ing terminal processes, such as political campaigns, en- 
gagement and marriage, buying automobiles — processes 
which are short-run, non-repetitive, and developmental. 

From the point of view whether or not anyone changes 
from one latent state or class to another, it appears that 
processes which are autonomous or central to the person 
are least likely to exhibit such changes, while peripheral 
attitudes and behaviors such as “vote intention” seem more 
likely to change. 

Finally, the notion of a latent probability process can 
be related to certain rather general theoretical formula- 
tions. For example, the idea of latent probabilities in- 
creasing through time in a terminal process is similar to 
Lewin’s concept of the level of reality of behavior increas- 
ing as an ego draws near its goal. Again, the idea of a 
latent state to which the attitude or behavior belongs while 
the manifest position may vary is somewhat akin to Pareto’s 
concept of constant residues and the variable derivations 
from those residues. 262 pages. $3.28. Mic 55-261 
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divisions of rhetoric, (2) invention, (3) disposition, 
(4) elocution, (5) pronunciation, and (6) the development of 
an orator. 

The study reveals that Ward follows closely the theories 
of the classical triumvirate: Aristotle, Cicero, and Quin- 
tilian. Ward was influenced also by Vossius, a German 
classical scholar of the seventeenth century. With few 
exceptions, Ward presents a paraphrase or adaptation of 
one or another of the ancient writers on rhetoric, or pro- 
vides a synthesis of their work. Practically the only dis- 
agreement between Ward and the classical rhetoricians is 
that forced by disagreement among the ancient writers 
themselves, or by the influence of some intervening source. 
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Ward combines the definitions provided by Aristotle 
and Quintilian, and declares that rhetoric is the art of 
speaking well in order to persuade. He names invention, 
disposition, elocution, and pronunciation as the four major 
divisions of rhetoric. Memory, added to these as a major 
division by Cicero and Quintilian and ignored by Aristotle, 
is restricted, probably due to the influence of Vossius, to 
a position of minor importance under pronunciation. 

Certain misunderstandings, omissions, and changes 
render Ward’s concept of rhetoric inferior to that of the 
major Greek and Roman rhetoricians. Ward misinterpreted 
classical theory at five points: (1) four forms of argumen- 
tation are named instead of the classical two; (2) an en- 
thymeme is defined as a syllogism with one of its premises 
omitted; (3) example is defined as modern rhetoricians 
define analogy; (4) no distinction is made between status 
and quaestio; and (5) the topics discussed under the state 
of quality in judicial speaking are distorted versions of the 
ones presented by Quintilian. Two phases of classical 
theory are omitted: (1) propriety is not named as a major 
constituent of elocution; and (3) inspired emotion is not 
suggested as an important source of the sublime style. 
Three changes are made from the pattern of organization 
used by Cicero and Quintilian to develop their rhetorical 
theory: (1) amplification is moved from invention to dispo 
sition; (2) wit is transferred from invention to elocution; 
and (3) memory is eliminated as a major division of rhet- 
oric and included as a minor division of pronunciation. 

In spite of these shortcomings, Ward makes an impor- 
tant contribution by refuting the claims of Peter Ramus, a 
French educator of the sixteenth century, that rhetoric 
must be concerned only with elocution and pronunciation. 
Ward justifies the inclusion of invention and disposition 
under rhetoric, instead of under dialectic, on the basis that 
the two processes in rhetoric differ from the same two 
processes in dialectic. Whereas invention in dialectic is 
concerned only with logical proof, invention in rhetoric 
includes logical, ethical, and emotional proof. Disposition 
in rhetoric is not the rigid procedure it is in dialectic, but 
must be adapted to suit the audience, speaker, subject, and 
occasion. 

If A System of Oratory is compared with any one of the 
classical rhetorics, therefore, it invariably comes off sec- 
ond best. If examined in the context of the period in which 
it was written, however, it emerges as the best representa- 
tive of the English neo-classical movement in rhetoric. 
Generally speaking, it terminated the influence of the 
Ramean philosophy of rhetoric, and rechanneled rhetorical 
thought back into the classical stream. This contribution, 
alone, stamps A System of Oratory as a work to be in- 
cluded in any consideration of the development of rhetorical 
theory. 447 pages. $5.59. MicA 55-1927 














CURRICULAR SPEECH IN 
MICHIGAN HIGH SCHOOLS 


(Publication No. 12,549) 
Hayden Kenna Carruth, Ph.D. 
University of Michigan, 1955 


The purpose of this dissertation was to present an 
evaluation of the status of curricular speech in the 





accredited public high schools of Michigan in 1948-49, an 
evaluation of the academic training of the teachers of 
speech in these schools, and to compare these results with 
the findings of Calvin O. Davis published thirty years ear- 
lier , in 1919. 

The questionnaire method was used in each phase of 
the research. All public accredited high schools in Michi- 
gan reported whether or not speech was taught in their 
curricula. Schools offering speech supplied detailed infor- 
mation as outlined below. Ninety per cent of all persons 
teaching one or more classes of speech supplied data on 
their undergraduate and graduate training in speech. 

It was found that 266 (56%) of the 473 public accredited 
high schools in Michigan taught one or more courses in 
speech. Approximately 24,000 students were enrolled in 
almost a thousand speech classes. That is, 14% of the 
pupils in schools offering speech were in speech classes. 
Two-thirds of all speech enrollments were in the basic 
course. Other area enrollments were: dramatics, 15% 
(of all speech enrollments); advanced speech, 8%; 
radio, 7%; debate-forensics, 3%. More than two-thirds of 
speech enrollments were in one-semester courses, most 
of the remainder being in full-year courses. Ninety per 
cent of speech elections occurred in schools where only 
tenth, eleventh, and twelfth graders were admitted to speech 
classes. Of 266 schools teaching speech, 168 taught one 
course, only. Larger schools were at an advantage, both 
in the likelihood that speech would be offered, and in the 
variety of types of speech courses taught. 

With respect to the college preparation of the 332 per- 
sons teaching one or more classes in speech, it was found 
that all reporting teachers held bachelor’s degrees, and 
30% held master’s degrees. Forty-one per cent had ma- 
jored in English, 30% in speech. However, in total prepa- 
ration in speech (including undergraduate and graduate 
work) 45% of reporting teachers had training equal at least 
to a major (24 semester hours) in speech. Ninety-six 
persons taught speech half time, or more; 156 had one 
speech class in their daily schedule. The English-and- 
speech combination was most usual in mixed schedules. 

This study revealed a growth in curricular speech edu- 
cation among Michigan schools. The Davis report indi- 
cated that 25% of North Central Association schools in 
Michigan offered speech in 1919. The present study found 
that 82% of NCA Michigan schools were teaching speech in 
1948-49, It appears, further, that Michigan is currently 
favorably situated when compared with other states where 
data are available on curricular speech education in the 
high schools, and on the preparation in speech of teachers 
of speech. Finally, data reported here suggest that a 
broader speech program could have been carried on in the 
schools of Michigan by qualified teachers of speech who 
were actually in the schools at the time of this survey. 
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QUALITY JUDGMENT WITH RESPECT 
TO HEARING AID SELECTION 


(Publication No. 12,443) 


Geneva Janet Jeffers, Ph.D. 
Columbia University, 1955 


For abstract see Psychology, Experimental 
219 pages. $2.74, Mic 55-255 


A PRELIMINARY INVESTIGATION OF 
THE ACOUSTICAL CHARACTERISTICS 
OF INTER-PHONEMIC TRANSITIONS 


(Publication No. 12,918) 


Martin C,. Schultz, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor James F. Curtis 


The study employed six vowels, each combined with 
twenty-three pre-vocalic consonants in consonant-vowel 
syllables, and with twenty post-vocalic consonants in vowel- 
consonant syllables. Each combination was spoken non- 
contextually by six adult male speakers. Recordings of the 
syllables were tested for recognizability of phonemes by 
panels consisting of 10 listeners per panel. Oscillograms 
and sound spectrograms were made of all syllables which 
could be correctly identified by seven of the 10 listeners. 

Oscillograms and spectrograms were used to obtain the 
following measures: (1) duration of the syllabic compo- 
nents, (2) direction and extent of formant frequency change 
during transition, and (3) slope of the formants during the 
transition for the first three formants. 

The measures of direction and extent of frequency 
change during the transitions appeared to offer most prom- 
ise of relationship to known physiological features of artic- 
ulation and these were subjected to more complete descrip- 
tion and analysis. 

Results of the study indicate that for the first two for- 
mants the transitions reflect aspects of tongue placement 
for the vowel, and the place and manner of articulation and 
voicing characteristics of the consonant. 

Frequency movements of first formant transition were 
always in a direction indicative of the vowel formant being 
higher than the transition starting or ending point for the 
consonant. Magnitude of the frequency shift was inversely 
related to tongue height of the vowel and directly related to 
antero-posterior placement of the consonant, i.e., the more 
posterior the consonant the greater magnitude of shift. 
Voiced consonants were, with certain exceptions, associated 
with greater shifts than voiceless consonants. 

Second formant transitions were generally of greater 
magnitude than either formant one or three. For CV com- 
binations, front vowels were associated with positive 
changes (increasing frequency) and.central and back vowels 
with negative direction. The reverse situation was found 
for second formant transitions in VC combinations. The 
magnitude of the shift in both CV and VC combinations was 
primarily associated with antero-posterior consonant 
placement. CV combinations showed a decreasing positive 
(or increasing negative) shift for more posterior 





consonants, whereas VC syllables indicated increasing 
positive (or decreasing negative) shifts for more posterior 
consonants. Back vowels yielded the largest shifts in CV 
syllables, whereas the reverse was true for VC syllables. 
Voiced consonants resulted in greater shifts than voiceless 
for both syllable types. 

The magnitude of shift in the third formant was gener- 
ally greater than formant one and less than formant two, 
but lack of speaker agreement resulted in variations ob- 
scuring other patterns. 

Two specific hypotheses were tested within the limits 
allowed by the experimental procedures. The first was 
that the transition formants “point to” an inferred constant 
resonance region for the consonant. The data for CV and 
VC combinations utilizing voiced consonants suggest that 
this formant pointing does occur. 

The other was that consonant and vowel formant loca- 
tions are relatively independent of context. This hypothe- 
sis was not supported by the data. 

Future research trends utilizing measures already 
taken, as well as other measures, are suggested. 

146 pages. $1.83. MicA 55-1929 


THE DEVELOPMENT OF NETWORK 
TELEVISION PROGRAM TYPES 
TO JANUARY, 1953. (VOLUMES I AND II) 


(Publication No. 12,251) 


Robert Hammel Stewart, Ph.D. 
The Ohio State University, 1954 


Adviser: H. B. Summers 


Television gained national prominence in early 1949, 
when fullscale network operations began. Behind it were 
many years of technical development and experimentation 
with programs, It is the purpose of this study to analyze 
the development of television programming so that the rea- 
sons for the particular developments in network television 
programming can be identified. 

To show the technical limitations to which network tele- 
vision programming had to conform, the technical develop- 
ment of television is traced in an early chapter, from the 
discovery of selenium in 1817 to the invention of a com- 
pletely electronic system of television, which was first 
demonstrated publicly in 1936. The succeeding chapter 
isolates the technical problems which television faced and 
shows how solutions were found or how television program- 
ming was adapted to conform to technical limitations; how 
the problems of program distribution were solved; and how 
production requirements were met. 

Another chapter is devoted to an analysis of the non- 
technical factors which influenced the growth of television 
programming and television program types. Specifically 
discussed are the actions of the Federal Communications 
Commission; the NARTB Code, the high cost of television 
development and service charges; the growth of stations 
and audiences; and the influence of other media on tele- 
vision broadcasting. 

Pre-network television programming is traced from the 
first uses of mechanical-scanning television to the advent 
of network broadcasting. This subject is divided into 
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separate discussions of programming during the early 
experimental years preceeding 1941; the first commercial 
year; wartime programming and post-war programming, 
1943-1948. 

The remainder of the dissertation is devoted to an 
analysis of network programming and network program 
types. Chapter VI discusses the trends in network pro- 
gram scheduling and the characteristics of each program 
season from February, 1949, to January, 1953. Chap- 
ters VII through X analyze dramatic, variety, talk and 
miscellaneous program types. In all, 23 program types 
were analyzed and discussed. To accomplish this end, 
the writer has attempted to reconstruct the network 
program schedules for the first week in February, 1949, 
and the first week in January of each succeeding year 
through January, 1953. Data concerning the use made 
of the various program types is presented in tabular 
form. The programs on the air during the weeks ana- 
lyzed are classified as to type, listed, and described fol- 
lowing the discussion of each program type. 

The analysis of network television programming and 
the development of network television program types led 
to the conclusions that at any given time the particular 
line-up of network programs was the product of a com- 
plex of factors operating from within and from outside 
the television industry; that few single program types 
were exclusively influenced by these factors; that 
changes in the use of program types could seldom be 
ascribed to a single influencing factor. The most im- 
portant determinants appear to be technical develop- 
ments, talent availabilities, product sales and audience 
ratings, cost, and the constant pressure to make tele- 
vision pay dividends to the investors. Network televi- 
sion programming in its first four years was quick to 
react to the pressures exerted upon it. 

501 pages. $6.26. Mic 55-262 





EDWARD GORDON CRAIG’S THEORY OF THE 
THEATRE AS SEEN THROUGH THE MASK 
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Supervisor: Professor C, L. Shaver 


The object of this study is to present an analysis and 
interpretation of Edward Gordon Craig’s theories of the 
theater as seen through The Mask, written almost exclu- 
sively by Craig and published at Florence, Italy, from 1908 
through 1929. Craig’s theatrical theory as developed in 
his books have been the subject of various studies. Up to 
this time, however, no one has attempted to pursue a com- 
prehensive study of his theory as presented in The Mask. 

Taking Craig’s theory of the theater as the focal point 
of the study, the textual material in The Mask falls into two 
classifications: (1) theory of the stage scene which in- 
cludes scenery, costumes, lighting and movement, and 
(2), theory of acting. Since Craig’s major influence and 
contribution to the modern theater has evolved from his 
work in scene design and production methods, his theory of 
the stage scene receives the chief emphasis in this study. 
Craig’s criticisms of the twentieth century theater have 
been presented in some detail to compare and contrast his 
theoretical concepts with the theater of his time. 

Craig brought tothe theatre anew concept of theatrical 
production as one integral, harmonious art. He started a 
reaction against distracting naturalism in setting, in lighting, 
in costuming, in acting, that has become a vital aspect of the 
theater of today. He established a new trend in theater ar- 
chitecture which established a greater communion between 
actor andaudience. His provocative essays stimulated the 
development of anew art form, the aesthetic drama, which 
achieved its effects largely through the theatre artist’s 
decorative use of line, form, mass, rhythm and movement. 

266 pages. $3.33. MicA 55-1930 
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BOGGLER, AN INHERITED ABNORMALITY 
OF THE DEERMOUSE, PEROMYSCUS 
MANICULATUS, CHARACTERIZED BY A 
TREMOR AND A STAGGERING GAIT 


(Publication No. 12,541) 


Elizabeth Barto, Ph.D. 
University of Michigan, 1955 


Boggler, an inherited abnormality of the deermouse, 
was discovered in a laboratory stock of Peromyscus ma- 
niculatus blandus descended from mice which had been 
trapped near Tularosa, New Mexico. The ancestry of all 
bogglers traces back through both parents to a pair of 
mice in the first cage-bred generation. The mutation to 
boggler must have occurred no later than the first cage- 
bred generation, and probably it had its origin in the wild 
population. 





The manifestations of the boggler character which are 
regularly expressed are a fine tremor and incoordinate 
movements of the hind limbs which result in a staggering 
gait. The front limbs appear to move normally, but it is 
not certain that they are completely unaffected. Attempts 
to separate tremor and staggering gait by outcrossing 
have been unsuccessful. Both symptoms, therefore, are 
considered to be manifestations of the same gene. There 
is a suggestion, but not proof, that proneness to convul- 
sions also may be part of the boggler syndrome. 

The age at which the tremor and stagger are first ex- 
pressed clearly is as early as three months in some indi- 
viduals and as late as 16 months in others. Although most 
of the affected mice which were tested at eight months ex- 
hibited boggling occasionally, a single observation at that 
age revealed clearly abnormal behavior in only about half 
of them. After the symptoms make their appearance they 
become progressively worse with age. 
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Under laboratory conditions the viability of bogglers is 
about equal to that of normal animals of the boggler strain, 
at least up to the age of 16 months. Affected individuals 
have lived to be more than four years old. 

Bogglers of both sexes are fertile. Inasmuch as the 
reproductive period of Peromyscus in nature often begins 
well before the age at which the symptoms of boggling be- 
come apparent the boggler gene may be assumed to be pro- 
tected to some extent from adverse natural selection by 
the delay in the manifestation of its effects. 

The gene for boggler (bg) is recessive. Its penetrance 
is high and perhaps complete. 

No evidence of linkage was found between boggler and 
either brown-tip or hairless, but loose linkage is not dis- 
proved. The boggler syndrome differs from that of any 
other abnormality which has been described for mice of 
the genera Peromyscus and Mus. 

This study was supported in part by a research grant 
(MH-375) from the National Institute of Mental Health, Na- 
tional Institutes of Health, United States Public Health 
Service. 57 pages. $1.00. MicA 55-1931 


ABUNDANCE AND ACTIVITY OF 
THE WOOD MOUSE (PEROMYSCUS LEUCOPUS 
NOVEBORACENSIS) IN RELATION TO THE 
CHARACTER OF ITS HABITAT 


(Publication No. 12,548) 


Raymond Howard Brand, Ph.D. 
University of Michigan, 1955 


The purposes of this study are 1) to describe the gen- 
eral structure and behavior of a wood mouse population, 

2) to ascertain the extent to which measures of wood 
mouse abundance and activity vary in relation to the kind 
of habitat occupied, and 3) to demonstrate that within an 
oak-hickory woods the abundance and activity of the wood 
mouse are related to certain features of the habitat. 

Data pertinent to these objectives were obtained by 
live-trapping wood mice at 120 trapping stations in 10 dif- 
ferent habitats of the Edwin S. George Reserve, Livingston 
Co., Michigan, from July, 1952 through April, 1954. Mice 
were given individual marks by clipping toes, and for each 
capture the age, sex, reproductive conditions, and behavior 
upon release were noted. Traps were placed inside alumi- 
num tubes to eliminate the effect of disturbance by other 
animals. Stations operated on any one night were widely 
spaced (greater than 240 ft.) so that each mouse captured 
had a high probability of capture at only one station. With 
this method of spacing, stations possessed a high degree 
of independence, and the relative abundance and relative 
activity of wood mice in each habitat could be compared by 
using the mean number of individuals and of captures per 
station per habitat, respectively. The most intensive in- 
vestigations of environment were made at 58 stations 
placed in the oak-hickory woods habitat. Around each of 
these stations a circular area of 315 sq. yds. provided the 
unit (termed a local site) within which certain features of 
the habitat were measured. 

The results of this study are presented in three parts, 
each part treating subjects related to one of the purposes 
outlined above. In Part I, the wood mouse population is 








shown to be composed of 9 per cent juveniles, 24 per cent 
sub-adults, and 67 per cent adults for the period from 
June, 1953 through April, 1954. The sex ratio is approxi- 
mately equal in juveniles, but differs significantly from an 
expected one-to-one sex ratio in sub-adults and adults. 
The numbers of mice reach a peak in midsummer, decline 
rapidly in the fall, and fluctuate only slightly in the spring. 
The number of captures is shown 1) to increase or de- 
crease with a corresponding increase or decrease in the 
minimum temperature, and 2) to be greatly reduced after 
heavy snowfalls. In Part II, mice are shown to be rela- 
tively more abundant and more active in habitats contain- 
ing many trees or shrubs. In the fall season, relative 
abundance is reduced in the oak-hickory woods habitat, and 
relative activity is reduced in all habitats except the tree 
row and marsh-field ecotone habitats. In Part II, wood 
mice are demonstrated to be 1) more abundant at local 
sites with high densities of shrubs, 2) more active at local 
sites with high densities of large diameter trees, and 

3) seasonally distributed in relation to tree density, degree 
of slope, and the density of fallen trees. An inverse rela- 
tion occurs between the relative abundance and relative 
activity of chipmunks and the relative wood mice. 

It may be concluded, therefore, that the wood mice in- 
vestigated in this study: 1) occupied a variety of habitats, 
2) varied in relative abundance and relative activity in 
relation to the kind of habitat occupied and the season of 
the year, and 3) preferred certain types of local environ- 
ments within the oak-hickory woods habitat. 

168 pages. $2.10. MicA 55-1932 


EMBRYOLOGICAL DEVELOPMENT OF 
Podisus maculiventris (Say) 


(Publication No. 12,713) 


Robert Crossley Bullock, Ph.D. 
The University of Connecticut, 1955 





A description of the embryology of the spined soldier 
bug Podisus maculiventris (Say) is presented, covering 
development from oviposition to hatching. 

Embryonic development occurs in two nearly equal pe- 
riods, each of approximately 60 hours duration. In the 
first stage, the embryo is immersed in the yolk beneath 
the ventral surface of the egg. This stage is followed by 
revolution and continued development during the second 
stage on the ventral surface of the yolk mass. Extra- 
embryonic membranes become differentiated during the 
process of immersion; the amnion accompanying the em- 
bryo into the yolk while the serosa remains on the yolk 
periphery. The immersing germ band is that part of the 
tubular invagination that lies nearest the egg surface. 
Mesoderm is produced by the inbuckling of the germ band 
midline toward the egg surface. Endoderm is derived 
from anterior and posterior terminal mesodermal clumps. 
Segmentation and formation of appendage primordia are 
visible before the germ band has completely lost contact 
with the egg surface. 

Organogenesis and the development of body systems 
are discussed and include comparisons with other Heterop- 
tera where applicable. Pleuropodia are of the invaginate 
type and degenerate within the nymph after hatching. 
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Six cephalic, ten abdominal and three thoracic ganglia 
comprise the nervous system. During development the 
abdominal ganglia migrate anteriorly into the metathorax 
and become fused with the ganglion of that segment. 

The salivary apparatus develops into paired main and 
accessory glands, salivary ducts, and a single syringe. 

The twelve original pairs of spiracular invaginations 
become reduced in number and undergo positional change 
to produce the nymphal condition. 

The three dorsal abdominal scent glands arise as paired 
invaginations of the intersegmental transverse grooves of 
the abdominal dorsum. Muscle attachments are used to 
verify the gland derivation. 

Egg burster development is discussed and its position 
indicated by the insertion point of thoracic dorsal longitu- 
dinal muscles. 

The development of the mouth parts is discussed and 
includes the suggestion that the term “seta” be reserved 
for the slender, hair-like processes developed as exten- 
sions of the epidermal layer. 

The digestive tract is developed from stomodaeal and 
proctodaeal invaginations that produce the hind- and fore- 
gut. The midgut epithelium (or endoderm) connects the 
hind- and foregut to complete the tubular alimentary tract. 
Four Malpighian tubules arise as discrete diverticula near 
the blind end of the proctodaeum. 

The germ cells appear early in development (before 
mesoderm formation) near the tip of the presumptive ab- 
domen. Subsequent migration anteriorly and ensheathment 
by mesoderm produces a pair of six-lobed gonads lying in 
the second and third abdominal segments. 
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A MORPHOLOGIC AND TAXONOMIC 
STUDY OF THE FLAGELLATED 
ENTERIC PROTOZOA OF LEECHES 


(Publication No. 12,884) 


Rufus Lonnie Caine, Ph.D. 
State University of Iowa, 1955 


Chairman: Assistant Professor L. H. Saxe 


The enteric protozoa of Haemopis marmoratis and H. 
grandis have been studied from fecal material fixed in 
either Schaudinn’s or Bouin’s fluids and stained with either 
iron-haemtoxylin or protein silver. The protein silver 
method used was a modification of the procedure of Mosko- 
witz (1950). Individual leeches were kept in isolation after 
the initial examination and examined for protozoa at regu- 
lar intervals. Leeches were fed earthworms. 

The following organisms have been identified in stained 
preparations: Trichomonas prowazeki, T. batrachorum 
Chilomastix aulastomi, Enteromonas hominis haemopidis 
ssp. nov., Hexamitus gigas, Hexamitus saxei sp. nov. 
Trichomonas batrachorum and Enteromonas previously 
have not been reported from an invertebrate host. 

Hexamitus saxei sp. nov., H. gigas, and Chilomastix 
aulastomi were found only in freshly collected leeches. 
Trichomonas prowazeki, T. batrachorum, and Enteromonas 
hominis haemopidis ssp. nov. were found in heavy infec- 
tions in both the freshly collected and laboratory maintained 
leeches. 45 pages. $1.00. MicA 55-1934 















































THE BREEDING SYSTEM AND 
DISTRIBUTION OF TETRAHYMENA 
PYRIFORMIS 


(Publication No. 12,577) 


David Francis Gruchy, Ph.D. 
University of Michigan, 1955 








The purpose of this study was to investigate the breed- 
ing system and distribution of Tetrahymena pyriformis. 
Seven hundred twenty water samples were obtained from 
various sources in 46 states and the province of Ontario, 
Canada. After laboratory incubation 154 (21 percent) of 
the samples were found to contain the organism. The high- 
est percentage of positive samples occurred in September 
(36 percent) and the lowest in April (9 percent). The geo- 
graphic distribution of the positive and negative samples 
is shown on appropriate maps. 

A total of 3400 clonal cultures were isolated from the 
154 positive samples and were established in axenic cul- 
ture. These cultures were mixed in various combinations 
and observed for conjugation. Cultures from 90 of the 154 
collections failed to conjugate under the conditions em- 
ployed. Cultures from the other collections mated within 
the breeding system described below. All the conjugating 
cultures were found to contain micronuclei; cultures from 
90 of the 90 samples which failed to yield mating cultures 
were amicronucleate. This observation suggests a signifi- 
cant relationship between the presence of micronuclei and 
the ability to mate. Such a relationship is supported by the 
coincident loss of micronuclei and the ability to conjugate 
observed in one laboratory strain. 

Conjugating strains fell into at least eight noninterbreed- 
ing groups, designated as varieties. One collection was in 
variety 1, which had previously been found to contain at 
least seven mating types; the remaining collections fell 
into seven previously undescribed varieties. Twenty-two 
collections and 10 mating types were in variety 2 (One ad- 
ditional type from the tropics has subsequently been added 
to this variety by Elliott and Hayes). Fourteen stocks and 
eight mating types comprise variety 3. Seven stocks and 
three mating types make up variety 4. Two collections and 
two types were found for variety 5. The validity of this 
variety may be questioned since no viable exconjugants 
were obtained from crosses of the two mating types. Three 
collections and three mating types occur in variety 6. Only 
one source yielding two types makes up variety 7. Three 
sources and two types occur in variety 8. A ninth variety 
containing five types, discovered in Panama and Colombia 
by Elliott and Hayes, has subsequently been added to this 
list. 

Varieties 3 and 7 have certain morphologic and physio- 
logic similarities in common and are distinct from the 
others. Variety 2, collected from 11 states and Ontario, 
was most widely distributed. Variety 3 was next, being 
obtained from seven states. Varieties 1, 4, 5, and 8 were 
collected less frequently and only from northern states. 
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North America and Eurasia have been connected at 
many times in the past ages by a land bridge at Bering 
Strait. This allowed extensive interchange of animal and 
plant life. Subsequent isolations due to inundation of the 
land bridge allowed American and Eurasian populations to 
differentiate. In general, American mammalogists have 
studied American mammals and Eurasian mammalogists 
have studied Eurasian mammals. Only relatively feeble 
attempts have been made to relate the mammals of the two 
land masses. 

This paper concerns the related American bats of the 
nominal genera Euderma, Idionycteris, and Corynorhinus, 
and their Eurasian counterpoarts, Barbastella and Plecotus. 
Its purpose is to clarify the taxonomy of the American 
forms, determine their relation to the Eurasian forms, and 
ascertain, as far as possible, the course and rate of evolu- 
tion in the group. 

About eight hundred museum specimens of these bats 
were assembled for study. Characters of skull, skeleton, 
and external morphology were used to differentiate species 
and to demonstrate geographic variation. Details of life 
history were gathered from literature. 

Nomenclature of American forms requires considerable 
revision: Euderma is found to be a distinct genus, but 
Idionycteris and Corynorhinus are reduced to the rank of 
subgenera of Plecotus. Plecotus (Idionycteris) mexicanus 
and Plecotus (Corynorhinus) phyllotis, each represented by 
a single specimen, are shown to be conspecific, Ranges and 
names of the forms of the subgenus Corynorhinus occurring 
in the United States were found to be confused. The wide- 
ranging western species, to which the name Plecotus 
(Corynorhinus) townsendii is applicable, proves to have 
isolated outlying populations in the Ozark Highlands and in 
the central Appalachian Highlands. Three new geographic 
races are described. The species of the southeastern 
United States, formerly considered monotypic, is deter- 
mined to be polytypic. The valid name for it is Plecotus 
(Corynorhinus) rafinesquii. Populations inhabiting the 
more humid portions of the highlands of northern and cen- 
tral Mexico are shown to represent a distinct species, 
Plecotus (Corynorhinus) mexicanus, and not to be a geo- 
graphic race of Plecotus (Corynorhinus) townsendii as 
previously supposed. A new Pleistocene species from 
México is described. 

A Nearctic center of origin is postulated for this group 
of related genera. Barbastella, the most primitive form, 
probably was derived by early Miocene time; Euderma 
possibly was differentiated later in the same epoch; and it 
is probable that the subgenera of Plecotus originated in the 
Pliocene. Speciation in Plecotus can be attributed to pe- 
riods of isolation forced by Pleistocene glaciation. 
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THE RELATIONSHIPS OF THE 
SEA-DUCKS (TRIBE MERGINI) 


(Publication No. 12,592) 


Philip Strong Humphrey, Ph.D. 
University of Michigan, 1955 


This study is essentially a taxonomic analysis of the 20 
species of sea-ducks which were grouped in the Tribe 
Mergini by Delacour and Mayr (The Family Anatidae, 
Wilson Bulletin, 1945, 57:1-55); it is primarily concerned 
with the question of the validity of the Mergini as a natural 
group and a determination of the most natural limits of the 
various genera of Mergini. The Tribe Mergini includes 
the eiders, Harlequin Duck, scoters, Old-squaw, golden- 
eyes, and mergansers. In this study I have considered 
evidence from 1) the structure of the trachea and tracheal 
bulla, 2) the plumage patterns of the downy young, 3) the 
plumage patterns of the adults, 4) skeletal proportions of 
adults, 5) variations in the diving adaptation. 

The conclusions on the interrelationships of the eiders, 
Harlequin, Old-squaw, golden-eyes, scoters, and mergan- 
sers are based mainly on the first three of the above- 
named characters. In terms of these three sets of charac- 
ters, the eiders have no close relationship with the scoter- 
golden-eye — merganser group, and the relationship of the 
Harlequin with either group is not clear. The data on 
skeletal proportions do not supply unequivocal evidence for 
the monophyletic origin of the scoter— golden-eye — mer- 
ganser group, nor do they offer convincing proof that the 
eiders are or are not related to the scoters, golden-eyes, 
and mergansers. However, considered in conjunction with 
evidence from the structure of the trachea and tracheal 
bulla and with evidence from plumage patterns, the data on 
skeletal proportions have been interpreted by me in a way 
that sheds considerable light on the adaptive evolution that 
may have taken place within the scoter — golden-eye — 
merganser group and within the eider group. This inter- 
pretation is further clarified when observations on the div- 
ing, feeding, and nesting habits of the species are 
considered. 

The Tribe *Mergini” of Delacour and Mayr does not 
appear to be taxonomically valid. The evidence indicates 
that it consists of at least two unrelated groups of birds, 
some members of which have independently evolved simi- 
lar diving adaptations. However, the results of this study 
support Delacour and Mayr’s contentions that the golden- 
eyes and mergansers are very closely related and that only 
a single genus of mergansers (Mergus) and a single genus 
of scoters (Melanitta) should be recognized. Delacour and 
Mayr advocate recognizing only a single genus of eiders 
(Somateria); the results of this study indicate that two 
genera (Somateria and Polysticta) should be recognized. 
212 pages. $2.65. MicA 55-1937 
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BIONOMIC AND TAXONOMIC STUDIES 
OF THE CERATOPOGONIDAE (DIPTERA) 
OF CONNECTICUT 


(Publication No. 12,728) 


Franklin Beach Lewis, Ph.D. 
The University of Connecticut, 1955 


The purpose of this study was twofold, first to elucidate 
the adult fauna comprising the dipteran family Ceratopo- 
gonidae = (Heleidae) in two different ecological areas of 
the State of Connecticut, and secondly to secure, associate, 
and describe as many of the immature stages of these in- 
sects as possible. 

The first portion of the study, concerning the adult 
fauna, was conducted at Storrs, Connecticut, and at Madi- 
son, Connecticut. The former area represented a fresh 
water marsh habitat and the latter a salt marsh habitat. 
These two areas were trapped with a New Jersey type light 
trap and the faunal composition recorded. The seasonal 
incidence of species of Atrichopogon, Forcipomyia, Dasy- 
helea, Culicoides, and Stilibezzia was illustrated for each 
area. The generic percentage for each area was calcu- 
lated, and the percentage composition of the Culicoides by 
species was recorded for each area. The species succes- 
sion of the genus Culicoides was recorded for both Storrs 
and Madison. Some speculation was made on the number 
of generations per year of several species based upon the 
data accumulated during the study. 

Previous to this study, eight species contained in four 
genera were recorded for Connecticut. This study raises 
the list to eighty-two species contained in sixteen genera. 
Two new species are described and figured. 

During the course of identification of the adults and fol- 
lowing a personal communication from Dr. Irving Fox of 
the University of Puerto Rico School of Tropical Medicine, 
an intensive study of the tibial comb was made. This struc- 
ture found on the hind tibiae of both sexes, was found to be 
of much taxonomic significance. Forty-three species of 
Neartic Culicoides were separated, primarily on the basis 
of this structure. The tibial comb is similar in both sexes 
and was found to be quite helpful in separating either males 
or females. The possible phylogeny of the tibial comb was 
considered. Apparently the degree of trichiation of the 
tibia and the number of spines composing the comb are 
reduced from the primitive types to the more advanced 
types. 

The second section of the study was conducted on the 




















immature stages of the ceratopogonids found in Connecticut. 


Sixteen species of these flies. were described from the 
fourth instar larvae, and thirty-four species were de- 
scribed from the pupae. The chaetotaxies of the larval 
head and the epihypopharynx were figured and utilized as 
key characters. A generic key based upon the fourth instar 
larvae was constructed and specific keys to as many forms 
as practicable were formulated. Some ecological informa- 
tion was included on the larvae and pupae. 

The respiratory trumpets, operculae, and the last three 
abdominal segments of the pupae were illustrated and gen- 
eric and specific keys were constructed which should en- 
able future investigators to distinguish the pupae in the 
field. 

A new method of maintaining the larvae in the labora- 
tory was suggested. This method was found to be superior 
to previous methods in permitting accurate association of 





the larvae, pupae, and adults with a minimum loss of larval 
exuviae. Mortality was reduced using this method, which 
involved the use of individual rearing chambers made of 
the cut-off bottoms of one inch shell vials placed in a plas- 
tic sandwich box to maintain high humidity. 
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DESCRIPTIVE AND EXPERIMENTAL 
STUDIES ON THE ORIGIN OF THE 
AUTONOMIC GANGLIA IN THE CHICK EMBRYO 


(Publication No. 12,807) 


George M. Nawar, Ph.D. 
Washington University, 1955 


Chairman: Professor Viktor Hamburger 


The embryonic origin of the paravertebral and preverte- 
bral sympathetic ganglia, the Remak nerve and the pelvic 
plexus was studied in the chick embryo. The problem was 
approached through a study of the normal development of 
the neural crest, and by extirpation experiments on the 
early neural tube. These included the extirpation of the 
entire neural tube at the 12-to 22-somite stage; of the 
ventral half of the neural tube at the 19-somite stage; and 
of the dorsal half of the neural tube at the 19- to 27-somite 
stage. 

In the absence of the entire neural tube, the primary 
sympathetic trunks fail to differentiate. The paravertebral 
sympathetic ganglia differentiate normally after extirpa- 
tion of the ventral half of the neural tube. The paraverte- 
bral and the prevertebral sympathetic ganglia, the Remak 
nerve and the pelvic plexus do not differentiate if the dor- 
sal half of the neural tube including the neural crest is 
extirpated for an appropriate extent at the 19- to the 
25-somite stage. On the other hand the paravertebral and 
the prevertebral sympathetic ganglia in the thoracic region 
differentiate normally if the dorsal half of the neural tube 
is extirpated at the 27-somite stage or later. These re- 
sults show that the paravertebral and prevertebral sympa- 
thetic ganglia originate exclusively from the neural crest. 
The results of the last mentioned experiments on the older 
embryos are explained by the observation made on normal 
embryos that at the 27-somite stage the neural crest cells 
(precursors of the sympathetic ganglia of this region) 
reach a deep ventral position opposite to the basal plate in 
the thoracic region. Therefore, they escaped removal by 
the extirpation of the dorsal half of the neural tube at this 
stage and later stages. 

The preganglionic fibers of the Terni column differen- 
tiate normally and reach their normal site in spite of the 
absence of the sympathetic ganglia with which they nor- 
mally synapse. They form conspicuous neuromas in the 
brachial and the anterior lumbar regions. 

All our results are in agreement with the viewpoint by 
Yntema, et al that the neural crest is the exclusive source 
of the material for the paravertebral and prevertebral 
sympathetic ganglia, the Remak nerve and the pelvic plexus. 
They lend no support to the viewpoint expressed by other 
authors, that these ganglia originate from mesodermal 
cells, or from the ventral part of the neural tube, or from 
a combination of both. Some possible sources of error by 
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by other authors in the interpretation of their results 
are discussed. 
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A STUDY OF EGGS OF ASCARIS 
LUMBRICOIDES VAR, SUUM WITH 
THE ELECTRON MICROSCOPE 


(Publication No. 12,917) 


Rodney Albert Rogers, Ph.D. 
State University of Iowa, 1955 


Chairman: Professor L. O. Nolf 


A study of ova of Ascaris lumbricoides var. suum with 
the electron microscope supports the general belief that 
the egg envelope is composed of three layers. The order 
of formation of the layers is believed to occur as follows: 
the chitinous shell is formed first, followed by the forma- 
tion of the lipoid lining, with the protein layer added last 
as a product of uterine secretion. 

The protein coat of the egg, whose margin may be 
smooth or mammillated, appears as a dense, reticulated 
material with the fibrils having a diameter of about 150 A. 
The chitinous shell is composed of highly-branched micro- 
fibers which vary in diameter from approximately 75 A to 
400 A. A lamellation of the chitin fibers was not observed. 
Both the protein coat and the chitinous shell are bordered 
by distinct membranes. The reticular arrangement of the 
protein coat and the chitinous shell, as well as the limiting 
membranes separating the egg layers, may be of importance 
in explaining the extreme resistance of the egg to many en- 
vironmental changes. Electron micrographs, which may 
represent successive stages in the formation of the chitin- 
ous shell, are presented. 

The lipoid layer of the egg in the living state is striated. 
A suitable method for the fixation of this layer, however, 
was not found. With respect to the perivitelline space, elec- 
tron micrographs fail to reveal structures of any kind. 

The cytoplasm of the Ascaris egg is surrounded by a 
granular plasma membrane having a thickness of about 
300 A. Large numbers of granules and vacuoles are located 











within the very coarse cytoplasmic reticulum. The hyaline 
spheres, observed in immature eggs, are described. 
45 pages. $1.00. MicA 55-1940 
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THE LEGUME MITE PETROBIA 
(TETRANYCHINA) APICALIS (BANKS) 
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THE DIAPAUSE IN THE SUMMER EGG 


(Publication No. 12,933) 


Elsayed Ahmed Zein-Eldin, Ph.D. 
State University of Iowa, 1955 


Chairman: Dr. L. O. Nolf 


Petrobia apicalis (Banks) is a serious pest of winter 
legumes andclovers in the southern United States of Amer- 
ica. The mite has a unique type of life history, character- 
ized by the oviposition of two kinds of eggs. The active 
winter egg is red and develops without interruption. The 
diapause summer egg is white and cannot develop before a 
certain period has passed in the inactive state. Further- 
more, diapause cannot be terminated without stimulation. 
Experimentally it is shown that high ranges of relative hu- 
midity (above 80%) are relatively low temperature (58-60° F) 
operating simultaneously are necessary to end the diapause. 
Breaking of diapause in the field occurs under similar con- 
ditions. The freezing of diapause eggs may or may not 
break the diapause. The treatment of diapause eggs with 
xylol does not terminate the diapause. 

The active stage of the life cycle which takes place in 
the winter is also studied. Duration as wellas morphologi- 
cal characteristics of each stage in the life cycle are deter- 
mined. 

Conditions under which diapause eggs are oviposited 
are studied. Initiation of diapause egg production in the 
female is independent of the environmental factors studied, 
namely, temperature, photoperiod, food availability, and 
relative humidity. Inherent physiological changes in the 


female are suggested to induce diapause egg oviposition. 
79 pages. $1.00. MicA 55-1941 





The ttems following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. No postage is charged if check or money order accompanies order. 





ACKERMAN, Catherine Ann. Fashionable 
Platonism in Caroline poetry. 


ABCEDE, Juanito Beltran. Antispasmodics: 
basic esters of substituted a-phenyl- and 
a@-cyclohexylpropionic or acetic acids and 
of substituted malonic acids. 


ALDRIDGE, Gordon James. The role of 
older people in a Florida retirement 
community. 


ALLEE, William Arthur. A study of the 
graduates of the College of Commerce, 
State University of Iowa, 1921-1951. 


ALLEN, Richard Ballantine. Effect of 
vacuum heating and ion bombardment of 


germanium on point contact rectifica- 
tion. XV, 1423 


ALLMAN, JR., William Thomas. Methods 
for the quantification of Myxomycete 
plasmodia. 


ARMSTRONG, Marion Elizabeth. A com- 
parison of the interests and social adjust- 
ment of underachievers and normal 
achievers at the secondary school level. 


ARNER, Douglas Gene. Consciousness 
and reality. 

AULETTO, John Xavier. The teaching of 
science in the public elementary schools 
of Delaware. 


XV, 1385 


XV, 1317 


XV, 1342 


XV, 1330 


XV, 1297 


XV, 1349 


XV, 1414 


XV, 1357 


BAKER, Robert Lee. Differences between 
guidance workers and teachers in knowl- 
edge of human behavior and development. XV, 1350 


BARNES, Gerald Wright. Conditioned 
stimulus intensity and temporal factors 
in classical conditioning. 


BARTELL, Pasquale Louis. Neutralizing 
antibody to the viruses of poliomyelitis 
in the sera of domestic animals. 


BARTO, Elizabeth. Boggler, and inherited 
abnormality of the deermouse, Peromyscus 
maniculatus, characterized by a tremor and 
a staggering gait. XV, 1463 


BATSEL, Henry Lewis. Modification of 
seizure patterns following cortical 
ablations. 


BEAL, Harold Mumby. A study of emulsi- 
fication with ultrasonic waves. 


BECKER, JR., Ralph Sherman. A study of 
chlorophylls: I. Electronic spectroscopy 
of porphyrin-like molecules. Il. Exchange 
and biosynthesis of plant pigments using 
Mg** and C*, 

BENISH, John Roland. George Meredith 
and Samuel Alexander: an intellectual 
kinship of poet and philosopher. 


BENJAMIN, Chester Ray. Ascocarps of 
Aspergillus and Penicillium. 


BENOIT, Elphege Paul. The effect of the 
systematic variation of organization on 
the learning of verbal associates. XV, 1445 


BERENDT, Richard Frederick. Resistance- 
lowering properties of nasal secretions. 


BIBEAU, Armand Aime. Studies on the 
propagation of Entamoeba gingivalis in 
vitro. 


BIERMAN, Arthur Kalmer. Prall’s 
aesthetics. 


BIERMAN, JR., Harold. The effect of in- 
flation on depreciation and the computa- 
tion of income of public utilities for the 
years 1940 to 1953. 


BISHOP, Jack Garland. The role of calcium 
in the clotting of blood as determined by 
the effect of specific agents upon clotting 
time. XV, 1428 


XV, 1444 


XV, 1292 


XV, 1427 


XV, 1318 


XV, 1319 


XV, 1395 


XV, 1299 








XV, 1292 





XV, 1374 


XV, 1414 


XV, 1331 


AUTHOR INDEX 


BLAIR, Wesley Clyde. The effects of 
cranial X-radiation on maze learning 
and retention by the white rat. 


BOLOTIN, Herbert Howard. The excited 
states of Ce™° and Hg’™, 


BOLSTERLI, Arthur Mark. A perturbation 
procedure for bound states of nuclei. 


BOYNTON, Robert Paul. The political 
philosophy of George Santayana. 


BRADLEY, JR., Adelbert Edward. John 
Ward’s theory of rhetoric. 


BRAND, Raymond Howard. Abundance and 
activity of the wood mouse (Peromyscus 
leucopus noveboracensis) in relation to 
the character of its habitat. 


BROUT, Robert Hyman. Rotational energy 
transfer upon collision. 


BROWN, Douglas Kimbrough. The effect 
of bacterial growth temperature upon the 
heat stability of an inorganic pyrophos- 
phatase. 


BUCHER, Caleb W. Community activities 
of elementary school principals of Pennsyl- 
vania. XV, 1339 


BULLOCK, Robert Crossley. Embryological 
development of Podisus maculiventris 
(Say). 

BUNNELL, Raymond Howard. The effect 
of fish oil and diphenyl-p-phenylenedi- 
amine on the vitamin E metabolism of 
the chick. 


BURGER, Robert Mercer. Low-energy 
electron diffraction studies of germanium 
single crystals, chemisorption of oxygen 
and hydrogen on a (010) face. XV, 1423 


BURGESS, James Harland. Double frequency 
magnetic resonance studies in a free radi- 
cal. XV, 1417 


BYERS, Richard Stanley. Articulation in 
the junior high school. 


XV, 1446 
XV, 1423 
XV, 1424 
XV, 1429 


XV, 1460 








XV, 1464 


XV, 1319 


XV, 1303 





XV, 1464 


XV, 1304 


XV, 1336 


CAINE, Rufus Lonnie. A morphologic and 
taxonomic study of the flagellated enteric 
protozoa of leeches. 


CAMERON, John Wesley. Apollinaire and 
the painters: his poetic Orphism. 


CAMPBELL, Philip Storer. Cotton 
Mather. 


CAREY, Joan. An analysis of certain traits 
as exhibited by a group of women selected 
for elementary education at Syracuse Uni- 
versity. XV, 1356 


CARRUTH, Hayden Kenna. Curricular speech 
in Michigan high schools. XV, 1461 


CHASE, Grafton D. An investigation of 
some rheological properties of sodium 
carboxymethylcellulose by the falling 
sphere method. 


CHATFIELD, William David. An evaluation 
of the curriculum for industrial arts teacher 
education in Connecticut. XV, 1357 


CHEIT, Earl Frank. A study of some pos- 
sible incentive effects of workmen’s com- 
pensation benefits. 


CHIBNIK, Sheldon. Studies in the synthesis 
of pyrimidine derivatives. 


CHIN, Jin Ham. Particle size distributions 
from angular variation of intensity of for- 
ward-scattered light. 


CHOU, Chan Hui. Diffusion of CO, in mix- 
tures of C"O,-H, and C“O,-C,H,. 

CLEGG, John Martin. I. The preparation 
and reaction of some o-azidobiaryls. 
II. A new method for the preparation of 
alkyl azides. 


XV, 1465 
XV, 1395 


XV, 1296 


XV, 1320 


XV, 1335 


XV, 1310 


XV, 1361 


XV, 1361 


XV, 1310 


1469 


COBB, Robert Paul. Society Versus Soli- 
tude: studies in Emerson, Thoreau, Haw- 
thorne, and Whitman. 


COLE, Tommie Joe. The historical de- 
velopment of junior colleges in Arkansas. XV, 1344 


CONTOS, George Aristo. Infra-red micro- 
spectroscopy: the infra-red spectrum of 
8 -lactoglobulin. XV, 1320 


COOK, Desmond Lawrence. An investigation 
of three aspects of free response and choice 
type tests at the college level. XV, 1351 


COOK, JR., James Clinton. An investigation 
of the pressure and temperature variations 
within a vessel containing air discharging 
to the atmosphere. 


COPELAND, Murray John. The Upper 
Carboniferous arthropods from the mari- 
time provinces of Canada. 


CORNSWEET, Tom Norman. A determina- 
tion of the stimuli for involuntary drifts 
and saccadic eye movements. 


COVAULT, Richard Earl. The influence of 
test anxiety and task complexity on the 
learning of mazes. 


COX, James Melville. Mark Twain: a 
‘study in nostalgia. 


COX, John Paul. The pulsational stability 
of models for red giant stars. 


COY, John William. A differential calculus 
for functions of matrices. XV, 1405 


CRAMPTON, Theodore Henry Miller. Ex- 
plicit formulas for norm groups in gen- 
eralized local class field theory. XV, 


CRAVEN, Robert Lee. Reactions of 
2-halocyclohexanecarboxylic acids. XV, 


CRAWFORD, William Hiram. An analysis 
of the administrative and management 
activities of funeral directors, with impli- 
cations for their professional education. XV, 


CULBERTSON, Frances Jody Mitchell. The 
modification of emotionally-held attitudes 
through role playing. 


XV, 1396 


XV, 1365 


XV, 1369 


XV, 1446 


XV, 1438 
XV, 1386 


XV, 1291 


XV, 1456 


DALE, Charles Bernard. Vapor phase hy- 
dration of butene-2 to butanol-2 at high 
pressures. 


DALY, William Michael. The concept of 
Christendom in the western crusade chron- 
icles of the twelfth and thirteenth cen- 
turies. 


DANKER, Donald Floyd. Some social be- 
ginnings in territorial Nebraska. XV, 1378 


DAVENPORT, Lawrence Conrad. An analysis 
of certain problems in the operation and 
maintenance of college and university build- 
ings as a guide in the planning of future 
buildings. 

DAVENPORT, William Randolph. The de- 
velopment of the constitutional and statu- 
tory provisions for education in Arkan- 
sas. 


DAVIS, Howard Vaughn. Frank Parsons 
and vocational guidance. 
DAVIS, John Allyn. Differential effects of 


stress on learning as a function of the 
time of introduction. 


DEAN, Donald Lee. A static and dynamic 
analysis of tall flexible towers. 


DEDRICK, Daniel Webster. The common 
law status of teachers’ contracts of em- 
ployment 1929-1954. 


DE HAAS, Herman. The substrate speci- 
ficity of fructose-1,6-diphosphatase. 


XV, 1362 


XV, 1376 


XV, 1340 





1470 


DELLEUR, Jacques Willy. The boundary 
layer development in open channels. 


de LOOR, Johannes Hendrikus. American 
and South African experience in the pro- 
ducing and selling of portland cement: a 
comparative study. 


DENISE, Theodore Cullom. The social 
writings of the philosopher Bertrand 
Russell. 


DeSILVA, Carl Nevin. Theory of parabo- 
loidal shells of revolution. 


DESS, Howard Melvin. The preparation 
and properties of complex fluoroarsenate 
compounds. 


DETERING, Edmund Louis. Development 
of school districts in St. Louis County 
with special emphasis upon the application 
of Missouri Senate Bill No. 307. 


DEWEY, Horace William. The Sudebnik 
of 1497. 


DIAMOND, Morris David. A comparison 
of the interpersonal skills of schizo- 
phrenics and drug addicts. 


DIERS, Wallace Carlton. A study of the 
effectiveness of verbalization in the 
homeostatic recovery from displacement 
induced by verhal-aggressive stimuli. 


DILL, Melvin Ward. Ultrasonic absorption 
measurements in some electrolytes by 
means of a pulse method. 


DODGEN, Charles Lee. Studies on the 
energy sources of the bat. 


DOUGLAS, Jocelyn Fielding. The metabol- 
ism and biosynthesis of glucuronic acid. 


DUNCAN, Robert Wayne. William Jerdan 
and the Literary Gazette. 


DUNDAS, Richard Joseph. The validity of 
McQuitty’s measures of personality in- 
tegration as a predictor of adjustment in 
college. 


DYKSTRA, Gerald. Spectrographic analysis 
of Spanish sibilants and its relation to 
Navarro’s physiological phonetic descrip- 
tions. XV, 1394 


XV, 1364 


XV, 1331 


XV, 1415 


XV, 1365 


XV, 1308 


XV, 1346 





XV, 1377 


XV, 1439 


XV, 1447 


XV, 1417 
XV, 1305 
XV, 1305 


XV, 1396 





XV, 1351 


EDMISON, Lyle D. An item selection tech- 
nique for use with biographical inventor- 
ies. XV, 1352 


EGAND, Leo Maurice. The position in the 
United Nations of the Soviet bloc on eco- 
nomic development of under-developed 
countries including technical assistance. XV, 1432 


ELLENBOGEN, Robert. Relation of children’s 
speech usage to age and to sex, as a function 
of precision requirements in performance: 
an investigation of formulations of Piaget, 
Vigotsky, and Goldstein. 


EVERETT, JR., John Thomas. The United 
Nations and the Korean situation, 1947-1950: 
a study of international techniques of paci- 
fic settlement. 


XV, 1447 


XV, 1433 


FELDMAN, Herman. Visual recognition 
thresholds for verbal material as a func- 
tion of certain motivational and learning 
variables. 


FINCH, Eugene Barrow. The First Five 
Year Plan of India (1951-56) Uttar 
Pradesh: a case in point. 


FINCH, Gaylord Kirkwood. The effect of 
alkyl groups in nitro and nitroso phenols. 

FLIERL, Howard Herman. Sequent occu- 
pance in the Middle Schoharie. 


FOFONOFF, Nicholas Paul. A theoretical 
study of zonally uniform oceanic flow. 


AUTHOR INDEX 


FOSTER, Norman George. A study of the 
dielectric constant and temperature de- 
pendence of the equivalent conductance of 
electrolytes at infinite dilution. Il. Tetra- 
ethylammonium bromide in the water- 
methanol system. III. Tetraethylammonium 
picrate in the water-methanol system. XV, 


FOX, Katharine S. The effect of clothing 
on certain measures of strength of upper 
extremities. 


FREUND, John Richard. Dualism in Richard 
II: a study in thematic structure. XV, 


FRIEDELBAUM, Stanley Herman. Bello- 
mont: imperial administrator — studies 
in colonial administration during the 
seventeenth century. 


FROLANDER, Herbert Farley. The biology 
of the zooplankton of the Narragansett Bay 
area. XV, 1298 
FROSHESER, Fred Immanuel. Studies on 
the etiology and epidemiology of Diaporthe 
phaseolorum var. caulivora, the cause of 
stem canker of soybean. XV, 


FUNSTON, James Arthur. The definition 
of an International Bill of Human Rights. XV, 





XV, 1379 


GALLAHER, Lawrence Joseph. Deuteron 
scattering and the polarizability of nuclear 
matter. XV, 


GAWKOSKI, Roman Stephen. The use of 
community characteristics for obtaining 
local norms on standardized achievement 
tests. XV, 


GEMMECKE, Richard Harold. W. G. Irwin 
and Hugh Thomas Miller: a study in free 
enterprise in Indiana. XV, 


GEORGE, Thomas Henry. The chemi- 
sorption of oxygen and nitrogen by ti- 
tanium. 


GERLACH, Lee Florian. The poetry and 
“strategies” of Allen Tate. 


GILLIES, Robert Arthur. A comparison of 
the effects of gamma radiation ard heat 
sterilization of nutrilites on the rate and 
yield of lactic acid fermentation. 


SOLDBERG, Miriam Levin. Leadership 
and self-attitudes. 


GOLDSTEIN, Leonard. Three significant 
dramatists and their relation to the moral 
decadence of Jacobean and Caroline drama: 
a study in George Chapman, John Ford, and 
John Webster. XV, 1386 


GOODMAN, Grant Kohn. The Dutch impact 
on Japan (1640-1853). 


GREENLEAF, William. The Selden patent 
suit. XV, 1380 

GREEY, George Wells. A study of the 
flexibility in five selected joints of adult 
males ages 18 to 71. 

GRIMM, Elaine Ruth. Agreement of judg- 
ments in an oral interview board situa- 
tion. XV, 1435 

GRUCHY, David Francis. The breeding 
system and distribution of Tetrahymena 
pyriformis. 


XV, 1293 


XV, 1457 


XV, 1375 


XV, 1347 





XV, 1465 





HALL, JR., Josiah Calvin. An evaluation of 

the provisions for financing Florida’s pub- 

lic elementary and secondary school pro- 

gram. XV, 1341 
HAMALIAN, Leo. The Voice Of This Calling: 

a study of the plays of T. S. Eliot. XV, 1398 


HANDLEY, JR., Charles Overton. A revi- 
sion of the American bats of the genera 
Euderma and Plecotus. 


HANSON, Noel Sylvester. Forms of sub- 
stituted urea as herbicides for controlling 
weeds on sugar cane lands of Hawaii. 


XV, 1466 








XV, 1287 


HARMER, David Edward. The reaction of 
chlorine with certain aromatic compounds 
under intense gamma irradiation. 


HARTJE, Robert George. Major General 
Earl Van Dorn. 

HEATON, Robert Edwin. Polynomial 
cocycles. 


HEBB, Elizabeth. The nuclear disintegra- 
tions of Ba™®® and Te™?, 


HEILBRONNER, Walter Leo. Ludwig 
Thoma as a social and political critic 
and satirist. 


HELMAN, David. Synthesis of electric 
filters and delay networks using Tcheby- 
cheff Rational Functions. 


HESTERBERG, Gene Arthur. Relation of 
logging injuries to decay and degrade fol- 
lowing partial cutting in northern hard- 
woods. 


HOMEWOOD, Jean Margaret. A film and 


manual for use in developing ability to 
teach sports skills. 


HORNER, Thomas Marland. A study in the 
terminology of nature in Isaiah 40-55. 


HOSKINS, JR., Frank Lawrence. Master- 
servant relations in Tudor and early Stuart 
literature: with special reference to the 
drama of Shakespeare and his contempor- 
aries. 


HOU, Ding. A revision of the genus 
Celastrus. 


HUBBARD, Preston J. The Muscle Shoals 
controversy, 1920-1932: public policy in 
the making. XV, 1381 

HULBURT, Edward McPherson. The ecology 
and classification of the phytoplankton of 
shallow embayments on Cape Cod. 

HULSLANDER, Stewart Charles. Some re- 
lationships between aspects of growth of 
youth and the evolvement of their occupa- 
tional interests. 

HUMPHREY, Philip Strong. The relation- 
ships of the sea-ducks (Tribe Mergini). 
HUPPERT, Milton. Immunological studies 

of the dermatophytes. 


HYMAN, Bernard. The relationship of 
social status and vocational interest. 


XV, 1285 


XV, 1347 


XV, 1452 


XV, 1387 


XV, 1299 





XV, 1299 


XV, 1353 
XV, 1466 
XV, 1294 


XV, 1354 


INCH, Morris Alton. Teaching about religion 
in the public schools of the United States. XV, 1453 


ISARD, Eleanore S. The development of a 
forced-choice inventory of attitudes toward 
school experience for predicting scholastic 


achievement in college. XV, 1436 


JEFFERS, Geneva Janet. Quality judgment 
with respect to hearing aid selection. 


JESSON, Roy Hart. Ambrosian chant: the 
music of the Mass. 


XV, 1449 


XV, 1411 


KANTACK, Edmon Jacob. Chemical control 
of the wheat curl mite, Aceria tulipae (K.), 
a vector of wheat-streak mosaic. 





XV, 1285 


KAPLAN, Norman. Reference group theory 
and voting behavior. 


KEARSLEY, Elliot Armstrong. Sound 
propagation in wedge-shaped regions. XV, 1418 


KENNEDY, Jane. United States postal rates, 
1845-1951. XV, 1333 

KERSHNER, JR., Ammon George. Ralph 
Hodgson: a biographical and critical 
study. 


XV, 1458 


XV, 1400 





KESLER, Charlotte Ruth. The importance 
of the comic tradition of English drama in 
the interpretation of Marlowe’s Doctor 
Faustus. 


KESTENS, Jean. The normal self-adjoint 
eigenvalue problem and upper and lower 
bounds for the eigenvalues with the itera- 
tion method. 

KIANG, Ying-Cheng. The geography of 
higher education in China. 

KIDDER, JR., Jonathan Edward. The Jomon 
pottery of Japan. 

KIMMEY, John Lansing. John Cleveland: 
his poetry and influence. 

KINNAMAN, John Allen. The internal 
revenues of colonial Maryland. 

KLEINKOPF, Merlin Dean. Trace element 
exploration of Maine lake water. 

KOCH, Alan Rosenthall. Studies on mech- 
anisms of potassium excretion. 

KOENIG, Paul Edward. Polyamides from 
a@-amino acids. 


KOKOTAILO, George Thomas. The struc- 
ture of the sodium soaps from sodium 
butyrate through sodium stearate. 

KOVACS, Julius Stephen. Meson production 
in nucleon-nucleon collisions at high ener- 
gies. XV, 1425 

KREIER, JR., George J. The development 
of a projection magnifier for the assist- 
ance of the partially sighted in reading. 


KRONMAN, Martin J. A light scattering 
investigation of enzyme-protein inter- 
action. 


XV, 1387 





XV, 1407 
XV, 1359 
XV, 1376 
XV, 1388 
XV, 1382 
XV, 1370 
XV, 1413 


XV, 1312 


XV, 1419 


XV, 1449 


XV, 1322 


LaCASCE, JR., Elroy Osborne. Underwater 
sound scattering from a corrugated sur- 
face. XV. 1419 

LAIDIG, Kermit McClellan. Land use in 
southeastern Puerto Rico. 


LAMBDIN, Robert William. Part I: The 
Faraday Effect of some hydrazine solu- 
tions. Part Il. The kinetics of the high 
pressure oxidation of 2-methyl-2-nitro- 
propane with nitric acid. 

LANE, Carlton Andrews. Steady rotational 
flow generated by a sphere in oscillating 
viscous fluids. 

LANE, Robert C. Familial attitudes of 
paranoid schizophrenic and normal in- 
dividuals of different socio-economic 
levels. 

LANG, Robert Lee. Vegetational composi- 
tion and animal gains as affected by de- 
gree of forage utilization on shortgrass 
range land in southeastern Wyoming. 


LAWRENCE, Alton Forest Raymond. The 
law of waste in mediaeval England. 

LESSOR, JR., Arthur Eugene. X-ray struc- 
ture studies of rhodanine and nickel sali- 
cvlaldoxime. 

LEVIN, Frank. On the algebraic theory of 
linear multidifferential polynomials. 

LEVIT, Herbert I. A study of the effects 
of electroconvulsive therapy on certain 
psychological and physiological functions 
in paranoid schizophrenia. 

LEWIS, Franklin Beach. Bionomic and 
taxonomic studies of the Ceratopogonidae 
(Diptera) of Connecticut. 

LIRTZMAN, Sidney. Social activity in 


LOEFFLER, JR., Frank Joseph. Perception 
of ambiguous stimuli in motion: a com- 
parison of schizophrenic and normal adults 
with normal children. XV, 1442 

LOTSHAW, Elmer Paul. Inflation: an 
equilibrating process? 

LOWE, William Francis. The effects of 
massed practice and shift of practice 
conditions on psychomotor performance. 

LUNDGREN, Donald George. Some physio- 
logical aspects of sporulation in bacteria. XV, 1294 


XV, 1367 


XV, 1322 


XV, 1420 


XV, 1440 


XV, 1287 


XV, 1378 


XV, 1323 


XV, 1407 


XV, 1440 


XV, 1467 


XV, 1335 


XV, 1450 


AUTHOR INDEX 


MacC LINTOCK, Carol Cook. The 5-part 
madrigals of Giaches de Wert. 


MADSEN, Neil Bernard. The interactions 
of muscle phosphorylase with certain 
activators and inhibitors. 

MAEHR, Martin J. The relationship of 
Bible information to certain specific be- 
liefs and practices. 

MAIN, Frederic Hall. Geology and ore 
deposition, Inde-Cieneguillas district, 
Mexico. 


MANN, Alfred. The theory of fugue. 


MARTIN, JR., Ernest Lynne. Automatic 
limited potential electrolysis using an 
electronic coulometer. 

MARTIN, Wayne Dudley. The Hockingport 
sandstone (Late Carboniferous) of south- 
eastern Ohio. 


McCLAIN, Russell Harding. The New York 
Express: Voice Of Opposition. 


McCLUER, Robert Hampton. The isolation 
of uridylphosphoglycosyl peptides from 
Group A hemolytic streptococci. 

McFARLAND, Charles Elwood. The strip- 
ping reactions Fe®*(d,p) Fe®’ and Fe*? 
(d,p)Fe®. 

McINTOSH, Charles Barron. Weather and 
coal-mine explosions. 


McKEE, Donald Kennedy. The intellectual 
and historical influences shaping the 
political theory of Daniel De Leon. XV, 1429 


McMURRAY, George Ray. Recurring themes 
and technical procedures in the Mexican 
short story of the twentieth century. 


MEADOR, John V. An analysis of work 
restriction and its status under federal 
law. XV, 1329 

MEINARDUS, Otto Friedrich August. A 
typology of church attitudes towards the 
state with special reference to the German 
church controversy, 1933-1945. 

MELLEN, Robert Harrison. An experi- 
mental study of the collapse of a spher- 
ical cavity in water. 


MERCIER, Philip Laurent. Part I: The 
dissociation constants of salts in dioxane- 
water mixtures at 25°. Part II: The 
physical properties of some solutions of 
salts in bromine. 


MILLARD, JR., William John. A study in 
the sociology of communications: de- 
terminants and consequences of exposure 
to American motion picture films in the 
Near and Middle East. 

MILLON, René Francis. When Money Grew 
On Trees: a study of cacao in ancient 
Mesoamerica. XV, 1289 

MINNIS, Roy Barker. The educational needs 
of 1946 and 1949 high school graduates in 
twelve selected Iowa counties. 

MOOKERJEE, Sitanshu. The growth of 
Nagpur, India. 

MORGENSTERN, Dietrich. Analytical 
studies related to the Maxwell-Boltzmann 
equation. 


MOSS, Robert Henry. Electrochemical 
studies on molten salt mixtures of 
aluminum chloride and alkali halide. 


MURRAY, William Wallace. Interaction of 
a spherical acoustic wave with a cylindri- 
cal beam. 


XV, 1411 


XV, 1305 


XV, 1354 


XV, 1370 
XV, 1412 


XV, 1323 


XV, 1371 


XV, 1382 





XV, 1306 


XV, 1426 


XV, 1368 


XV, 1400 


XV, 1454 


XV, 1420 


XV, 1324 


XV, 1458 


XV, 1337 


XV, 1369 


XV, 1408 


XV, 1325 


XV, 1420 


NAWAR, George M. Descriptive and ex- 
perimental studies on the origin of the 
autonomic ganglia in the chick embryo. 


NELLE, William Haden. Satirical writings 
in Mexico, 1860-1870. 


NELSON, Carl Ellis. A diagnostic survey 
of certain attitudes and values related to 
the development of day schools in the 
Presbyterian Church, U.S. 


XV, 1467 


XV, 1401 


XV, 1454 


NELSON, Robert James. The play-within- 
a-play in French dramatic literature: 
different conceptions of the theater de- 
fined through the study of a dramatic 
technique. XV, 1389 


NETTLETON, Richard Ellsworth. A molecu- 
lar theory of volume viscosity and relaxa- 
tion processes in argon and nitrogen. 


NIELSEN, Harry Andersen. An essay on 
induction. 


NOCHLIN, Philip. A critical exposition of 
Russell’s philosophical logic. 


NORBY, Darwin Emil. The cytogenetics 
and phylogenetic relationships of Euo- 
enotheras with special reference to cer- 
tain forms from Colorado. 

NORDGREN, Quentin Richards. Texture: 
a consideration of spacing, doubling, 
range, and instrumentation, based upon 
selected orchestral works of certain 
nineteenth century composers. 


NOVECK, Simon. The democratic idea in 
the United States, 1774-1801. 


OBER, Dorothy Elizabeth. The genetics of 
variants of the William Sim carnation. 


OGBURN, Hugh Bell. A theoretical and ex- 
perimental analysis of quasi-isothermal 
continuous tubular reactors in terms of 
chemical, thermal, and fluid dynamic rate 
variables. 

O’KEEFE, Daniel Edmund. A study of com- 
munity attitudes toward and knowledge 
about mental health in an American com- 
munity. 

ONUKAOGU, Gabriel Uwakwe. Conditions 
affecting the administration of technical 
assistance programs in Nigeria. 


OWENS, Robert Goronwy. The role of the 
property tax in the support of public educa- 
tion in the United States. XV, 1338 


XV, 1421 


XV, 1415 


XV, 1416 


XV, 1300 


XV, 1413 
XV, 1430 


XV, 1298 


XV, 1362 


XV, 1374 


XV, 1434 


PALERMO, Frank Pantaleone. Cohomology 
rings of product complexes. XV, 1408 

PANSON, Gilbert Stephen. The fractionation 
of lithium isotopes by thermal diffusion in 
aqueous solution. 

PAPPAGEOTES, George Christos. The 
phonomorphic element *-wo- in Indo- 
European. 


XV, 1325 


XV, 1394 


PARSONS, JR., James Wilson. Theory and 
application of statistical quality control 
to problems of a non-manufacturing 
PASFIELD, William Horton. The kinetics 
of the thermal decomposition of diethyl 
mercury. XV, 1325 


PEARSON, JR., Justus Richard. The Galaxy, 
1866-1878. XV, 1401 


PEREL, William Morris. The co-ideal 
theory of commutative semigroups. 

PERLUCK, Herbert A. Puritan expression 
and the decline of piety. 

PETTY, Walter Thomas. An analysis of 
certain phonetic elements in a selected 
list of persistently difficult spelling 
words. 

PLANTE, Laurence Thomas. Alkylations 
with a Raney nickel catalyst. 


PLASSMANN, Eugene A. The “shape” of 
the Radium E beta spectrum. 


PLATT, John David Ronalds. Jeremiah 
Wadsworth: Federalist Entrepreneur. 


PLEDGER, JR., Huey. Investigation of the 

reactions of 1,1,3-trichloro-2-methyl-1- 

propene and related compounds with cer- 

tain aromatics. XV, 1313 
POLAKOFF, Murray Emanuel. The develop- 

ment of the Texas State C.I.0O. Council. XV, 1334 


POTTER, Allen Meyers. British party 
politics: a study of party discipline. 





XV, 1409 


XV, 1389 


XV, 1359 


XV, 1312 
XV, 1426 


XV, 1383 


XV, 1431 





1472 


PROOPS, William Robert. Rearrangement 
of ethers. 


POWERS, JR., Donald Howard. A kinetic 
study of the reactions of ethylenimines 
with substituted benzoic acids. 


XV, 1314 


XV, 1314 


RANEY, William Perin. Steady rotational 
flow generated in oscillating viscous 
fluids. XV, 1421 


RECKTENWALD, Gerald William. The soiu- 
bility and solubility product expression for 
the aluminum, gallium and zinc salts of 
5-chloro-7-iodo-8-quinolinol. 


REDDOCH, James Wilson. Some recent 
trends in Louisiana retail trade. 


REED, Max Rodney. A study of the mascu- 
linity-femininity dimension of personality 
in “normal” and “pathological” groups: an 
investigation of differences in Mf test pro- 
ductions of hospitalized and non-hospital- 
ized women. 


RIDGLEY, Dana Harold. The preparation 
and properties of new ternary oxides of 
fifth group transition metals; a strontium- 
niobium bronze. 

RIEGER, Jacob David. A critical analysis 
of the administration of internal accounts 
in secondary schools. 

RIESZ, Peter. Substrate specificity in the 
catalysis of ester hydrolysis by ion ex- 
change resins. 

ROBINSON, James Eugene. Secondary 
electron energy spectra and linear energy 
transfer distributions subsequent to ir- 
radiation of tissue equivalent media by 
photon sources commonly used in radia- 
tion therapy. 

ROGERS, Rodney Albert. A study of eggs 
of Ascaris lumbricoides var. suum with 
the electron microscope. 


ROOF, JR., Raymond Bradley. The crystal 
structure of ferric acetylacetonate, an 
application of Fourier series to crystal 
structure analysis. XV, 1314 


ROSECRANS, JR., Clarence J. The relation- 
ship between perceptual performance and 
three types of learning tasks. 


RUDOLPH, Emanuel David. Revisionary 
studies in the lichen family Blasteni- 
aceae in North America north of Mexico. 


RUKA, Roswell John. A study of nickel 
surfaces employed in the catalytic de- 
composition of formic acid vapor. 


XV, 1302 


XV, 1333 


XV, 1442 


XV, 1326 


XV, 1342 


XV, 1326 


XV, 1427 


XV, 1468 


XV, 1451 


XV, 1300 


XV, 1326 


SALADINO, Salvatore Maximilian. The 
role of the Italian Parliament during 
World War I. 

SCHATZ, Virginia Bogert. Reactions of 
ethylenimines with acids. 


SCHENDLER, Ann Elisabeth Jones. An 
Aristotelian theory of comedy. 

SCHIFFMANN, Elliott. Studies on the bio- 
synthesis of hemin. 


SCHNEIDER, JR., Ben Ross. Wordsworth’s 
Cambridge education. XV, 1390 


SCHULTZ, Martin C. A preliminary investi- 
gation of the acoustical characteristics of 
inter-phonemic transitions. 


SCHUPPER, Fabian Xerxes. Cognitive 
change as a function of interpersonal 
conditions in two groups of schizo- 
phrenics. 


SELBY, John Edward. A concept of 
liberty. 


SENF, Rita. Experimental production of a 
schizophrenic pattern of response in nor- 
mal subjects. 

SHELL, Kurt Leo. The Austrian Socialist 
Party since 1945: socialism in the “age 
of fulfilment.” 


XV, 1384 
XV, 1315 
XV, 1392 


XV, 1307 


XV, 1462 


XV, 1443 


XV, 1384 


AUTHOR INDEX 


SHEPPARD, John Clarence. The kinetics 
of the manganate-permanganate exchange 
reaction. XV, 
SHIVELY, James Ross. Fantasy in the fic- 
tion of H. G. Wells. XV 


SIGERSETH, Peter Olaf. Electromyographic 
study of selected muscles involved in move- 
ments at scapulohumeral, acromioclavicu- 
lar, and sternoclavicular joints. XV. 1348 


SIMMONS, Benjamin Augustus. Some effects 
of dielectric heating on the properties of a 
cornstarch. XV, 1315 
SINGH, Kamala Prasad. Studies in the genus 
Trachelomonas Ehrbg. XV, 1301 


SKINNER, Elliott Percival. Ethnic inter- 

action in a British Guiana rural community: 
a study in secondary acculturation and 
group dynamics. XV, 1290 

SLESSAREV, Helga. Die Zeit als Element 
der poetischen Intuition bei Edward 
Morike. 

SMITH, JR., Edgar Clarence. Higher de- 
grees of distributivity and completeness 
in Boolean algebras. 

SMUTZ, Harold Turk. Investigation of a 
reading improvement program in an in- 
dustrial setting, analyzing and comparing 
the reading behavior with measured at- 
titudes, personality attributes and work 
performance. 

SOCOLOW, Arthur Abraham. Geology of 
the Irwin district, Colorado. 


SORLIEN, Robert Parker. John Donne and 
the Christian life: an anthology of se- 
lected sermons preached by Donne, edited 
with introductions and critical and textual 
notes. 

SPENCER, George Minard. An investigation 
of some non-intellectual factors presum- 
ably affecting the academic adjustment of 
college students at Florida State Univer- 
sity. XV, 1436 

SPIRTOS, Basil N. A study of some endo- 
crine influences on the insulin sensitivity 
of rats. 

SRIVASTAVA, Brij Kumar. Insecticides 
as seed protectants of the important 
cereals of Kansas. 

STASUNAS, Veto John. The anthocyan 
pigments of Zinfandel grapes and wine. 


STEWART, Charles William. The function 
of faith in the light of psychotherapy. 


STEWART, Robert Hammel. The develop- 
ment of network television program types 
to January, 1953. (Volumes I and I.) 


STONE, John Alexander. Sophocles and 
Racine: a comparative study in dramatic 
technique. 

STOUGHTON, Robert Wetmore. The differ- 
ential predictive values of the differential 
aptitude tests in the Connecticut technical 
schools. 

STRASSNER, Jacob Edward. A paper 
chromatographic study of some metal 
beta-diketone chelates. 


STROM, Ingrid Mathilda. A study of the re- 
lationship between the ability to read ma- 
terials of an informative or literary nature 
and the ability t. analyze the grammar and 
syntax of the sentences read. 


STRONG, JR., Paschal Neilson. Activity 
and T-Maze performance of the white rat 
as a function of drive and apparatus. 

STROUD, Virgil Calvin. Congressional 
investigations of the conduct of war. 

STUART, Malcolm Ray. Low frequency 
dispersion in quartz single crystals. 

SYMONOLEWICZ, Konstantin. Bronislaw 
Malinowski: a sociological analysis. 





XV, 1402 


XV, 1410 


XV, 1360 


XV, 1371 


XV, 1391 


XV, 1289 


XV, 1288 


XV, 1316 


XV, 1455 


XV, 1462 


XV, 1393 


XV, 1355 


XV, 1309 


XV, 1338 


XV, 1451 
XV, 1432 


XV, 1422 


XV, 1459 


TANDLER, Fredrika Morehouse. The 
Workers’ Faculty (Rabfak) system in . 


the USSR. XV, 1343 


TANNER, Joseph Jarratt. Geology of the 
Castle Mountain area, Montana. 


THOMPSON, Mack Eugene. Moses Brown: 
man of public responsibility. 

THORNTON, Karin Stuebben. Religion in 
Early Romantic novels. 


THWING, Edward Joseph. The spread of 
perstimulatory fatigue of a pure tone to 
neighboring frequencies. 

TIFFANY, Laura Apple. Uses and impli- 

cations of some cardiovascular ratings 
of post-pubescent girls. 


TOLZMANN, James A. A polarographic 
study of some coordination compounds of 
iron. 


TONTI, Edmond Charles. Certain discon- 
formities and lithology of the Vicksburg 
Stage of southeastern United States. 


TULLY, JR., Joseph George. Preparation, 
characterization and immunogenicity of a 
soluble protective antigen from Shigella 


types. 


ULANOV, Barry. Leon Battista Alberti: 
idea and reality. 


URDANG, Arnold. Sulfur derivatives of 
thymotic acid. 


XV, 1404 


XV, 1318 


VETTER, JR., Harold John. The prediction 
of Rorschach content from the psychoana- 
lytic theory of obsessive-compulsive 
neurosis. 

VIOLI, Unicio Jack. Shakespeare and the 
lazzo. 


XV, 1437 


XV, 1391 


WAGNER, Ludwig Anton. The wage policy 
of the Swedish trade unions under full 
employment and full unionization. 


WEILLER, Robert. Part 1. On the differ- 
entiability of solutions of two-dimensional 
regular variational problems. Part 2. The 
Harnack-inequality for solutions of linear 
partial differential equations of elliptic 
type. XV, 1410 


WIGGINS, Lee Manning. Mathematical models 
for the interpretation of attitude and be- 
havior change: the analysis of multi-wave 
panel. 


WIGHT, Howard Morrison. An ultrasonic 
investigation of vibrational energy transi- 
tions in N,O induced by molecular colli- 
sions with H,O and D,O. XV, 1422 


WILGUS, Donald Knight. A history of Anglo- 
American ballad scholarship since 1898 
(Volumes I and II). 


WILLIAMS, Dallas Stephen. Edward Gordon 
Craig’s theory of the theatre as seen through 
The Mask. XV, 1463 


WILLS, William Shedrick. Colonial conflict 
and the Cherokee Indians, 1710-1760. XV, 1291 


WOOD, JR., Eugene Eager. The psychology 
of personality in the thought of Paul Til- 
lich. XV, 1456 


WOODCOCK, Richard Forrest. Effects of 
positive ion bombardment and heat treat- 
ment on the activity of a nicke] catalyst. 


XV, 1330 


XV, 1460 


XV, 1366 





XV, 1327 


WOOLARD, Louis Eugene. Late tertiary 
rhyolitic eruptions and uranium mineral- 
ization, Marysvale, Utah. 


WRAY, Kurt Leo. The dissociation energy 
of fluorine from shock wave measure- 
ments. 

WRISTON, JR., John Clarence. The role 
of alpha-ketoglutaric acid in the bio- 
synthesis of hemin. 


XV, 1373 


XV, 1328 


XV, 1308 





WUENSCHEL, Paul Clarence. Gravity 

measurements and their interpretation 

in South America between Latitudes 15° 

and 33° South. XV, 1373 
WYTHE, Stephen Lloyd. Alstonia alkaloids. 

IV. The structure of alstoniline. Some 

further observations on the structure of 

alstonine. XV, 1317 


AUTHOR INDEX 


YOUNG, Jack Philip. Some applications of 
high frequency titrimetry. 


ZEIN- ELDIN, Elsayed Ahmed. Studies on 


XV, 1302 


the life history of the legume mite Petrobia 
(Tetranychina) apicalis (Banks) with special 
consideration of the diapause in the summer 


egg. 


XV, 1468 


ZIMMERMAN, Morris. The incorporation 
of thiocyanate into proteins. 


ZULLI, JR., Floyd. Balzac and Italy. 


1473 


XV, 1307 
XV, 1392 





Ns * 

tae 
en “et 
pg Se ee 


e 
























































































PRAT, Sokal We See 


ViigsPgpedaseny & J 
















ere 


ee 
ts 

+ 

RASS 














DISSERTATION ABSTRACTS 


Volume XV, No. 9 
1955 





